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A NEW LYOPHILIZING APPARATUS 


J. W. STULL’, anp E. O. HERREID 
Department of Food Technology, University of Illinois, Urbana 


In connection with a research project dealing with some heat labile fractions 
of milk, it was desired to build a lyophilizing apparatus. The lyophilizing 
process (drying from the frozen state) was described in detail first by Shackell 
(10) in 1909. Five years later, Rogers (8) described the design, construction and 
application of another lyophilizing apparatus. His classic study of the prepara- 
tion of dried cultures of microorganisms apparently did not arouse much interest 
until 1935, when two groups of workers (4, 5) published descriptions of lyophiliz- 
ing apparatus and discusssed their application to the drying of biological sub- 
stances, including cultures of microorganisms. A summary of the theory of the 
lyophilizing process is given by Bradish (1) and Bradish et al. (2). A review 
of the recent literature. dealing with the construction of lyophilizing apparatus 
revealed a wide variation in design, size, simplicity and efficiency of operation 
(1, 2, 3, 6, 7, 9,11). Without going into detail concerning the theory of the 
lyophilizing process, it may be said that the construction of the equipment 
described herein, provides for the optimum conditions of the lyophilizing opera- 
tion, namely, (a) the maintenance of a high vacuum, (b) short, direct path from 
the surface of the material to a condenser which is maintained at the temperature 
of dry ice, and (ce) drying from a thin layer of frozen material. 

Construction of apparatus. Fig. 1 shows the lyophilizing apparatus. The 
outer member of a 71/60 standard taper ground glass Pyrex joint was fitted so 
as to replace the neck of a 3 1. round bottom flask (A). At a point 2.0 cm. 
above the junction of the neck with the body of the flask, the outer member of a 
29/42 standard taper ground glass Pyrex joint was sealed as a side arm into the 
neck at an angle of 45°. 

The condenser was constructed from a glass tube (0.d. 3.0 em.) which was 
ring-sealed at the top of the inner member of the 71/60 ground glass joint. The 
tube was sealed off at the bottom such that there was a clearance of 3.0 cm. be- 
tween it and the bottom of the flask when the inner member was placed into 
position. 

Four complete units? were constructed to be connected to the manifold (B) 
through which the vacuum was applied by means of a mercury diffusion pump. 

Received for publication July 11, 1949. 


1 Now at the University of Arizona, Tucson. 
2 Two units were constructed from 3 1. round bottom flasks and two from 5 1. flasks. 
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The manifold was constructed from a 500 ml. round bottom flask. The four inner 
members of the 29/42 standard taper joints were sealed into the bottom of the 
flask at an angle of 135° with the neck of the flask. A 2.0 mm. two-way stopcock 
was sealed into the bottom of the manifold to be used in releasing the vacuum. 
The vacuum was applied at the top of the manifold. 


Fie. 1. Assembled apparatus with the vacuum system attached. A—lyophilizing units. 
B—manifold. C—liquid air trap. D—mercury diffusion pump. E—backing pump. 


Operation of the apparatus. The operation of the apparatus is as follows: 

(a) Pour the material to be dried into the flask. 

(b) Immerse the flask and contents in an acetone-dry ice bath and freeze the 
material on the inside surface of the flask in a thin, uniform layer by swirling. 

(ce) Place the condenser into position and connect the assembly to the mani-. 
fold. 

(d) Apply the vacuum. 

(e) Place acetone-dry ice coolant in the condenser tube at a level even with 
or above the side arm of the flask. 
(f) Place a fan* in a position which will direct a current of air against the 
flasks. 

(g) Drying is complete when the flasks reach room temperature. Release 
the vacuum, disconnect each assembled unit from the manifold and remove the 
inner member which holds the moisture in the form of ice. 

Operating characteristics. Typical operating results are found in table 1. 


3 A 16-in, ventilating fan was placed within 6 in. of the flasks and operated at full speed. 
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TABLE 1 
Typical results obtained in the operation of the lyophilizing apparatus 


Trial no. 
1 2 3 
Froduct Condensed Condensed 
washed washed 
cream cream 
buttermilk buttermilk 
Wt. of product (g.) 230 230 275 
Total solids (%)¢ 11.5 10.1 10.1 
Wt. of powder (g.) 27.3 23.2 27.5 
Moisture (%) 2.9 3.5 3.7 
Time of operation (hr.) 5 3 3 
Room temp. (° C.) 22-23 28-29 28-29 
Size of flask (1.) 3 3 5 
Mean rate of moisture removal (g. /hr.) 40.4 69.7 82.2 
Vacuum applied (mm. Hg.)> 0.1 0.1 0.1 
Wt. of water removed (g.) 201.9 206.0 246.5 


a Mojonnier Method. 
> Determined by vacuum are tester. 


In regard to the rate and amount of moisture removal, three points should be 
emphasized. First, it is important to secure the vacuum reported not only to 
maintain the maximum rate but also to derive the indicated capacity of the ap- 
paratus. The latter factor results from the fact that the capacity of the ap- 
paratus is limited by the maximum thickness of the ice formation which can clear 
the neck of the flask when the condenser is removed. It has been found, there- 
fore, that as the vacuum applied is increased the structure of the ice changes from 
fine, loosely formed crystals to a dense, compact mass at a pressure of less than 
0.1 mm. 

The explanation of the variation in the rates of moisture removal in trials 1, 
2 and 3 (table 1) is probably found in the second and third points to be con- 
sidered, namely, the room temperature and the size of the unit. An increase in 
room temperature of 6° C. resulted in an increase in rate of moisture removal 
of more than 50 per cent (trial 1 vs trial 2). Finally, through an increase in 
the size of flask from 3 to 5 1. (trial 2 vs trial 3), the rate of moisture removal was 
raised approximately 20 per cent. 


CONCLUSIONS 


A lyophilizing apparatus is described in which the design, simplicity, and effi- 
ciency represent improvements in the types of apparatus available for small scale 
operation. 

REFERENCES 


(1) BrapisH, C.J. Freeze Drying. Chem. Products, 10 (9-10): 60-66. 1947. 
(2) BrapisH, C. J., Bratn, C. M., McFarLanp, A. 8. Vacuum Sublimation of Ice in 
Bulk. Nature, 159 (4027): 28-29. 1947. 


976 
(3) 


(4) 


(5) 


(6) 


(7) 
(8) 


(9 


~ 


(10) 


(11) 


J. W. STULL AND E. O. HERREID 


Coun, E. J., Strong, L. E., Hugues, W. L., Muurorp, D. J., AsHwortH, J. N., AND 
Taytor, H. L. Preparation and Properties of Serum and Plasma Proteins. IV. 
A System for the Separation into Fractions of the Protein and Lypoprotein Components 
of Biological Tissues and Fluids. Am. Chem. Soc., 68 (3): 459-475. 1946. 

Euser, W. J., THOMAS, R, A., AND STEFFEN, G. I. The Dessication of Sera and Other 
Biological Products (Including Microorganisms) in the Frozen State with the Preser- 
vation of the Original Qualities of Products so Treated. J. Immunology, 29 (5): 
389-426. 1935. 

Fiosporr, E. W., AND Mupp, 8. Procedure and Apparatus for Preservation in ‘‘ Lyo- 
phile’’? form of Serum and other Biological Substances. J. Immunology, 29 (5): 
389-426. 1935. 

FRIEDGooD, H. B., HAAGEN-SMitT, A. J., GARST, J. B., AND STEINTZ, L. The Concentra- 
tion and Preservation of Urinary Substances by Lyophilization. Science, 105 (2717): 
99-100. 1947. 

Jacoss, H. R. An Improved Lyophilizing Apparatus for Small-scale Operations. Quart. 
Bull. Northwestern Univ. Med. School, 21: 156. 1947. 

Rogers, L. A. The Preparation of Dried Cultures. J. Infectious Diseases, 14 (1): 
100-124. 1914. 

Sercers, W. H. An Arrangement for Drying Proteins from the Frozen State. Science, 
101 (2620): 284. 1945. 

SHACKELL, L. F. An Improved Method of Dessication with Some Applications to Bio- 
logical Problems. Am. Physiol., 24 (3): 325-341. 1909. 

Snyper, W. E. A Study of the Fat Emulsion in Natural and Artificial Creams. Ph.D. 
Thesis, Univ. of Wis. 1948. 


THE EFFECT OF INTERRUPTION OF MILKING ON THE CAROTENE 
AND VITAMIN A AND PROXIMATE COMPOSITION OF MILK AND 
ON THE CALCIUM CONTENT OF BLOOD SERUM? 


D. N. MERCER, H. D. EATON, R. E. JOHNSON, A. A. SPIELMAN, 
W. N. PLASTRIDGE, L. D. MATTERSON anp L. NEZVESKY 


Animal Industries Department and Animal Diseases Department, Storrs Agricultural 
Experiment Station, Storrs, Connecticut 


The interruption of milking has been found by several investigators (1, 3, 4, 
8, 12, 13, 14, 16) to result in a marked alteration-of the proximate composition 
of milk. In general, the amount of milk and the per cent lactose were found to 
have decreased, the per cent protein and ash to have increased, and the per cent 
fat to be affected inconsistently. During interruption of milking, an increase in 
the level of lactose in both blood and urine has been reported (1,12). Although 
no reports on the effect of interruption of milking on blood serum calcium were 
found in the literature, blood serum calcium has been observed (10) to increase 
the third or fourth day postpartum in cows not milked following parturition. 
The objectives of this study were to determine the effect of interruption of milking 
for a 10-day period on (a) the carotene, vitamin A, and proximate composition 
of milk, and (b) the calcium level of blood serum. 


EXPERIMENTAL 


Animals. <A total of 18 cows of the Ayrshire, Guernsey, Holstein and Jersey 
breeds were used in this experiment during the period March, 1948, through 
April, 1949. Twice daily milking was interrupted for a 10-day period in 12 of 
these cows; that is, no milk was removed from the udders of these cows during 
the 10-day period. The six remaining cows served as controls and were milked 
twice daily for the entire experimental period. The average number of lacta- 
tions and the average number days milked postpartum were 18+0.9 and 
175.7 + 26.6, respectively, for those cows in which milking was interrupted and 
4.0 + 1.9 and 104.2 + 50.2 for the controls. 

For 4 wk. prior to the interruption of milking and for the experimental 
period, all cows received roughage on the basis of liveweight. This consisted 
per 100 lb. of liveweight of 1 lb. of U. S. No. 2 alfalfa hay and 3 lb. of well- 
matured corn silage. A grain mixture consisting largely of cereal grains and 
containing 13.5 per cent crude protein was fed according to milk production. 
To those cows in which milking was interrupted, no grain was fed during the first 
8 days of the interrupted milking period. The hay, silage and grain contained 
on an average 17.71, 1.89, and 0.16 mg. of carotene per lb., respectively, as de- 


Received for publication July 14, 1949. 


1 This work was supported in part by the Big-Y-Foundation, Norwich, Conn. and Chas. M. 
Cox Co., Boston, Mass. It is part of a thesis presented by D. N. Mercer to the Graduate School 
of the University of Connecticut in partial fulfillment of the requirements for the degree of 
Master of Science. 


977 


978 D. N. MERCER ET AL, 


termined by the method of Moore and Ely (9) as modified by Nelson et al. (11). 

Samples. Representative samples from the six milkings immediately prior 
to the 10-day interruption period and from the first six milkings following inter- 
ruption were obtained from 12 of the cows. Similar samples plus samples during 
the 10-day period when the treated cows were not milked were obtained from two 
of the control cows. Milk samples were chilled in the dark at 4° C. and analyses 
were completed in most instances within 6 days. When analyses could not be 
completed within 6 days, the samples were quick-frozen and held at —18° C. 
until analysed. 


CONTROL —— 
TREATED ---- 
8.04 
20- GRAMS PERCENT FAT 
6.0- 
50- 
404 
A, 
1.040 
00 SPECIFIC GRAVITY 
A 
12.0 
8.0 LBS. OF MILK 
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MILKINGS FROM INTERRUPTION 


Fie. 1. The effect of interruption of milking on the lb. of milk, specific gravity and per 
cent fat. 


Venous blood samples were obtained daily between 9 and 11 a.m. from 
four of the cows in which milking was interrupted and from four cows in which 
milking was not interrupted. The blood was allowed to clot at 4° C., centrifuged 
within 8 hr., and analyses completed for serum calcium within 72 hr. after col- 
lection. 

Analyses. The methods used in the analyses of the milk samples were similar 
to those previously reported (5). Blood serum calcium was determined accord- 


a 
~ 
for) 


CAROTENE AND VITAMIN A 


*(GT) onbruyoe, yord Sursstut 0} 


s9OL OLOL 69°6 98°6 9FOT F66 SEOL 69°0I L 
60°0T SPOT OF OL EF OT PHOT ESIL G6E IL ITIL SPOT 
ON 


wnias poo)g ur wniajna fo java) ay, uo Burypw fo uoydnssajur fo yoaffa 


T 


| 
| 
| | 


980 D. N. MERCER ET AL. 


ing to the method of Clark and Collip (2). Standard statistical procedures for 
the analysis of variance (15) were used to test for differences between treatments. 


RESULTS 


Data for the mean carotene and vitamin A and proximate composition of the 
milk for the six milkings prior to interruption and for the six milkings after in- 
terruption are given in figs. 1, 2,3 and 4. The calcium levels in the blood serum 
of individual cows prior to, during, and after the interruption of milking are 
contained in table 1. Interruption of milking resulted in a decrease in the per 
cent lactose, and increases in the per cent carotene, vitamin A, protein, fat, and 
ash. With the exception of carotene and vitamin A, the total amount of these 
nutrients secreted was less after interruption than before interruption. The 
levels of blood serum calcium in those cows in which milking was interrupted were 
found to increase during the interruption period. 

The average amount of milk and specific gravity (fig. 1) of the milk of those 
cows in which milking was interrupted was significantly less after interruption 
than prior to interruption. An analysis of the differences of the average values 
before interruption from the average values after interruption gave highly sig- 
nificant differences (P < 0.001) between treatments. Further analyses between 
average values for the six milkings prior to interruption and similar average val- 
ues after interruption within treatments showed a similar statistical difference for 
the group in which milking was interrupted, but no statistical difference was 
found for the control group. 

The average carotene and vitamin A content per 100 ml. of milk or calculated 
to per gram of fat (fig. 2 and 3) increased markedly after interruption of milking. 
The differences in the average values before interruption from those after inter- 
ruption were statistically significant between treatments for vitamin A (P < 0.01 
for per 100 ml. of milk and P < 0.05 for per g. of fat) but not for carotene. 
Within the group in which milking was interrupted, there was a significant in- 
crease (P < 0.001) in carotene and vitamin A following interruption. No 
statistical differences were found for the control group. The trend for carotene 
after interruption was negative while that for vitamin A was positive. A calcu- 
lation of the total amount of carotene and vitamin A secreted showed no signifi- 
cant differences between the average values before interruption with those fol- 
lowing interruption. 

The average protein, fat, and ash content (fig. 1 and 4) increased after inter- 
ruption, while the average lactose content decreased. The differences between 
the average values before interruption and after interruption showed significance 
only for lactose (P < 0.001) and for ash (P < 0.05). However, a comparison 
within treatments of the average values before and after interruption gave highly 
significant differences (P < 0.01 in the case of protein and P < 0.001 in the case 
of fat and ash). Both protein and ash showed negative trends after interruption, 
and lactose a positive trend. Interruption of milking caused significant decreases 
(P < 0.01) in the total amounts of these nutrients. 

Although not included in the data presented, aliquot daily samples represent- 
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ing the fourth, fifth, seventh, and ninth days after interruption were obtained 
from seven of the cows in which milking was interrupted. The amount of milk, 
the specific gravity, the per cent fat and the per cent protein had by the ninth day 
returned to the same average levels as those found before interruption of milking. 
Such is not the case, however, with the per cent lactose, the per cent ash and the 
carotene and vitamin A content expressed as micrograms per cent or per gram of 
fat. 

The levels of blood serum calcium (table 1) were increased by interruption 
of milking. During the interruption of milking the average serum calcium levels 
were higher (P < 0.05) in the interrupted milking group than in the controls. 
There were no treatment differences prior to and after interruption of milking. 


DISCUSSION 


Investigation in the field of interrupted milking prior to this study has in- 
dicated that, when the removal of all or part of the milk from the mammary 
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Fie. 2. The effect of interruption of milking on the carotene content of milk. 
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gland has been interrupted for a period of time and then resumed, changes occur 
in the concentration of the proximate constituents. These changes have been 
attributed to resorption of certain of these constituents. Previous work has 
utilized the individual cow’s udder as an experimental unit and a control unit. 
The possibility of stimulatory effects resulting in higher intramammary pressures 
than in the non-stimulated udder probably were experienced, if the ‘‘let-down’’ 
mechanism of Ely and Peterson (7) is accepted. 

The effect of interruption of milking on the concentration of the proximate 
constituents as reported herein is essentially in agreement with the data in the 
literature (1, 3, 4, 8, 12, 13, 14,16). Examination of the total amount of these 
nutrients secreted after interruption would tend to support the view that resorp- 
tion does take place upon interruption of milking. A more critical experiment 
certainly is indicated before this view can be accepted fully for all of the proxi- 
mate constituents and their component parts. 

In the case of carotene and vitamin A, the increase in concentration was 
marked, both when expressed as y per 100 ml. of milk and y per gram of fat. 
Of further interest is the positive trend in the concentration of vitamin A fol- 
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Fie. 3. The effect of interruption of milking on the vitamin A content of milk. 


lowing interruption of milking which suggests that, at least under these particular 
conditions, the secretion of vitamin A may be independent of that of fat. The 
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absence of significant differences between the total amount of both carotene and 
vitamin A secreted before and after interruption of milking is in contrast to that 
found for the proximate constituents, where a marked decrease occurred. 
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Fie. 4. The effect of interruption of milking on the per cent protein, per cent lactose, and 
per cent ash of milk. 


Poreher (12), and Brown et al. (1) have pointed out that interruption of 
milking will result in a secretion similar to that of colostrum. The data presented 
in this paper would not support such a view. Colostrum from the first milking 
postpartum of cows fed a ration similar to that in this experiment (6) had con- 
centrations of lactose, fat, and ash, only, which approached those values reported 
in the data in this experiment. In colostrum the average grams per cent protein 
was 12.2 and the average micrograms per cent carotene and vitamin A were 272 
and 268. These values were two-fold greater than those found after interruption 
of milking. 

The increase in blood serum calcium during the interruption of milking is 
similar to the report of Neidermeier and Smith (10), who found in cows not 
milked postpartum a similar rise 3 to 4 days after parturition. Whether this 
rise in serum calcium is due to resorption of calcium or to hormonal effects needs 
investigation. 
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SUMMARY 


The effect of interruption of milking for a 10-day period during lactation on 
the carotene, vitamin A, and proximate composition of milk and on the calcium 
level of blood serum has been studied for 18 cows. The data indicate that inter- 
ruption of milking results in significant increases in the concentration of carotene 
and vitamin A. With the exception of lactose, the proximate constituents also 
increased in concentration; lactose content decreased. The total amount of 
these nutrients secreted for the first 3 days after interruption was significantly 
lower for the proximate constituents, but no appreciable differences were noted 
for carotene and vitamin A. Interruption of milking, resulted in a significant 
elevation of blood serum calcium during the period of interruption. 
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THE VALUE OF MILK REPLACEMENTS IN THE RATIONS 
OF DAIRY CALVES” ? 


J. B. WILLIAMS anp C. B. KNODT 
The Pennsylvania Agricultural Experimental Station 


INTRODUCTION 


Numerous attempts have been made to find a method of raising young dairy 
calves on a minimum amount of whole milk. Several investigators (1, 2, 3, 5, 6, 
7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17) have demonstrated that calves can be raised on 
limited quantities of milk. 

The relative cost of fluid milk in some areas has encouraged the sale and use 
of various products in supplementing or replacing whole milk. Some of the 
materials used are dried skimmilk, dried whey, distillers dried solubles, soluble 
blood flour, oat flour, fish meal, vitamin supplements and other animal and vege- 
table by-products. Shoptau (18) found that soybean flour was not a satisfactory 
substitute for milk. Wiese et al. (21) concluded that a synthetic milk prepara- 
tion must be supplemented with riboflavin to give normal growth. Trimberger 
(20) has reported that distillers dried solubles can be used to replace half of 
the milk normally fed to calves at 3 wk. of age. Gullickson et al. (4) observed 
that calves fed vegetable oils or animal fats did not gain weight or appear as 
thrifty as calves fed whole milk. 

The purpose of this investigation was to obtain additional information relative 
to the value of mixtures of some commonly used animal and vegetable products 
when fed to dairy calves as replacements for milk. 


EXPERIMENTAL PROCEDURE 


Fifty Holstein male calves obtained from state institutional herds, were 
divided into five comparable groups on the basis of body weight, height at the 
withers and chest circumference. The calves were put on the experiment not 
later than the fourth day following birth. Groups I, II, III and IV were fed the 
replacement formulae shown in table 1. The remaining ten calves constituted the 
control group and were fed 300 lb. of whole milk including colostrum. All calves 
were fed from open pails placed in the concentrate feed box located 10 inches 
above the floor of the pen. 
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TABLE 1 


Milk replacement formulae 


Ingredient I II III IV 
(1b.) (1b.) (1b.) (1b.) 
Dried skimmilk 40 50 50 30 
Dried whey 20 10 10 10 
Ground beet pulp 20 10 tarts 10 
Corn distiller’s dried solubles 10 10 10 
Blood flour 10 10 
Dextrose 7.75 7.75 7.75 7.75 
Oat flour 5.00 5.00 5.00 5.00 
Brewer’s dried yeast 4.90 4.90 4.90 4.90 
Irradiated yeast (9F) 0.10 0.10 0.10 0.10 
Stabilized Vitamin A fee? occ 2.20 2.20 2.20 2.20 
Minerals¢ 0.042 0.042 0.042 0.042 
Daily allowance 1.0 1.0 1.0 1.0 
Est. daily intake of 
dicaleium phosphate (1B.) o.com 0.1846 0.2195 0.301 0.2888 
Est. daily intake of Ca (g.) ....... 3.80 3.83 3.90 5.36 
Est. daily intake of P (g.) .......... 3.05 3.79 4.04 4.62 
Cost per calf to 8 WK. Of Age o..ccccccccccsseene $4.69 $5.12 $5.76 $5.01 


4 Cost based on retail feed prices in Aug., 1948. 
» 220,000 USP units of vitamin A/lb. 


¢ Mineral mixture: Ferrie citrate (FeC,H,0,-3H.,O) 56.57% 
Cuprie sulfate (CuSO, - 5H,O) 19.73% 
Manganese sulfate (MnSO, - 4H.O) 21.59% 
Cobalt chloride (CoC, - 6H.O) 2.11% 


The calves in groups I, II, III and IV were fed the mixtures at 100° F. ac- 
cording to the following schedule: 

Birth to 4th day 

Dam’s milk 
5th to 7th day 

2.5 lb. whole milk, 0.25 lb. milk replacement, 2 lb. water* 
8th to 10th day 

1 lb. whole milk, 0.5 lb. milk replacement, 4 lb. water’ 

llth to 35th day 

0.5 1b. milk replacement, 5 lb. water* 

36th to 49th day 

0.5 Ib. milk replacement, 6 lb. water® 
50th to 56th day 
0.5 lb. milk replacement, 6 lb. water (once daily). 

The calves in group V were fed whole milk which averaged about 3.8 per cent 
fat according to the following schedule: birth through 10th day—8 lb. per day, 
11th through 24th day—10 Ib. per day, 25th through 28th day—8 lb. per day and 
29th through 36th day—é6 lb. per day. 

The calves of all groups were fed a good quality alfalfa hay ad libitum from 
birth to the conclusion of the 16-wk. trial. Each calf was provided with’ calf 
starter ad libitum until each was consuming the maximum of 6 lb. daily. The 


3 Twice daily. 


988 J. B. WILLIAMS AND C. B. KNODT 


calf starter was prepared as follows: yellow corn meal 406.5 lb., wheat bran 300 
lb., crushed oats 400 lb., linseed oil meal 140 lb., soybean oil meal 280 lb., dehy- 
drated alfalfa meal 140 lb., cane molasses 100 lb., dried skimmilk 100 lb., dried 
corn distiller’s solubles 100 lb., irradiated yeast (9F) 0.5 lb., dicaleium phos- 
phate 10 lb., ground limestone 10 lb., iodized salt 10 lb., and Vitamin A feeding 
oil 3 Ib. (2,724,000 USP units of A per pound). 

The barn was artificially lighted and ventilated, and thermostatically main- 
tained at a temperature of 65° F. by means of steam heat. Each calf was placed 
in an individual pen which was equipped with a salt block, water bowl, con- 
centrate feed box and hay manger. The calves were placed at random through- 
out the barn so as to prevent positional effects. Growth measurements were taken 
by the same person each week at the same time and in the same order with re- 
spect to the body weight, height at the withers and chest circumference. Daily 
observations of the conditions of the feces of each calf were made by the same 
person throughout the trial. Photographs of each calf were taken at birth, 4, 8, 
12 and 16 wk. of age. Upon arrival each calf was given orally, 5 g. of sul- 
fathalidine and an additional 5 g. at each of the next three successive feedings. 


EXPERIMENTAL RESULTS 


TABLE 2 
Summary of growth and cost data 


Body weight Withers height Chest cir. Cost» 
Group 
8 wk. 16 wk. 8 wk. 16 wk. 8 wk. 16 wk. 16 wk. 
I 0.33 1.07 0.07 0.10 0.02 0.07 0.20 
II 0.78 1.41 0.13 0.15 0.06 0.09 0.18 
III 0.84 1.35 0.10 0.14 0.07 0.09 0.19 
iv 0.89 1.32 0.12 0.14 0.08 0.09 0.19 
¥ 0.90 1.36 0.12 0.14 0.06 0.09 0.22 


« Expressed as mean daily gains. 
> Based on retail feed prices in Aug., 1948 per Ib. gain. 


The summary of the growth data for the 16-wk. trial is presented in table 2. 
It would appear from this summary that the calves of group II were slightly 
superior to the other groups, but when the data were analyzed statistically ac- 
cording to the methods of Snedecor (19) there were no significant differences 
between groups II, III, IV and V in terms of body weight, height at the withers 
and chest circumference. However, group I was significantly poorer than all 
other groups on the same basis. The cost per lb. of gain in body weight was 
somewhat lower for groups II, III and IV than for V. The high cost of fluid 
milk, even though fed in limited amounts, was the reason for the higher cost 
in group V. Gain was less costly in group I as compared to group V, but rate 
of gain was considerably less also. 

The only loss was one calf in group I which died at 30 days of age. The in- 
dividuals in this group suffered frequent and prolonged scouring until about 30 
days of age, with two calves being unable to stand on their feet for several days 
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Fig. 1. Calf 418, a typical individual in group I at 4 wk. of age. 


Fie. 2. The extent of the loss of hair from calf 418 can still be seen at 16 wk. of age, but 
complete recovery is apparent. 
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at that age. All calves in group I incurred considerable hair loss over the entire 
body, muscular incoordination and weakness, profuse lacrimation and papilla- 
dema but maintained their appetites even when unable to stand. Fig. 1 is a 
photograph of calf no. 418, a representative calf of group I, at 4 wk. of age, 
while fig. 2 is the same calf at 16 wk. of age. The hair loss began on the 18th to 
21st day of age and continued until the calves began to ruminate at an average 
of 35 days of age, at which time the hair loss stopped and new hair began to grow 
in. Three calves in group II suffered some loss of hair about the forehead and 
one calf in group IV suffered considerable loss of hair over the entire body. 
There was no hair loss in groups III and V. 

The amounts of hay and grain presented are those actually consumed, as all 
refusals were weighed back. The average consumption of the calf starter was 
similar in all groups except group I. This group consumed an average of 301 lb. 
of starter and the other four groups varied from 351 lb. to 363 lb. Average hay 
consumption per calf for groups II, IV and V were 150, 144 and 151 Ib., respec- 
tively ; calves in group I each consumed an average of 112 lb. and calves in group 
III each 172 lb. 

Scouring was not a problem in any of the groups with the exception of group 
I. When a scouring condition persisted for more than 24 hr., a 10 g. dose of 
sulfathalidine was given and another 5 g. at each of the next two successive feed- 
ings. The drug was administered orally in 5 g. capsules and effectively con- 
trolled all cases except those occurring in group I. As high as 40 g. were given 
to calves in group I without any apparent relief from the condition. The teeth 
of four of the calves in group I were loose and greatly discolored with red, tender 
gums. Some of the calves suffered tongues swollen so badly that swallowing was 
difficult, even though the calf was hungry. The mouth was very tender, making 
it painful to work the trip in the water bowls; the water bowls had to be operated 
manually by the feeder urtil the condition cleared up. 

The feces of all of the calves on the replacement formulae were very dark and 
rather soft until a considerable amount of hay and starter were being ingested, 
at which time they were similar in all respects to the feces of the milk-fed calves. 

The general appearance of the animals in groups I, II and IV was not as 
satisfactory as the calves in groups III and V; however, at 60 days of age there 
was very little difference in the groups. At the end of the 16-wk. trial several 
of the calves from group. I were comparable to the other groups in all respects. 

Palatability was not a problem with any of the formulae, as calves 4 days old 
easily were taught to take the mixtures from the pail. Mix I had a greater ten- 
dency to settle out than the others, especially when the very young calves were 
slow in consuming the mixture. The other mixes went into suspension very read- 
ily and remained so until the calf had consumed the entire amount. One animal 
in group III persistently refused to take the replacement unless aided by the 
feeder. 


In an effort to correct the symptoms occurring in group I additional calves 
similarly were fed and managed but received in addition daily by oral adminis- 
tration the following ; calf 411A—50 mg. ascorbic acid, calf 411B—10 mg. biotin, 
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ealf 411C—0.2 lb. vitamin free casein, calf 411P—20 mg. calcium pantothenate, 
calf 411R—5 mg. riboflavin, calf 481—10,000 USP units of vitamin A, calf 480— 
2.7 mg. of 70 per cent choline chloride, calf 482—0.7 gm. 1-cystine, calf 483—3.5 
gm. methionine, and calf 485—received the latter three in combination in identi- 
cal amounts daily. These supplements failed to effect the general pattern of hair 
loss and other symptoms observed in group I. 

Sixteen additional calves have been fed a milk replacement similar to that 
fed to group III except that it contained 0.22 lb. of stabilized vitamin A feed 
(2,274,000 USP units per lb.) which replaced 2.20 lb. of stabilized vitamin A feed 
(220,000 USP units of vitamin A) and 2.50 lb. of dicaleium phosphate in addi- 
tion. Similar response in growth and general appearance was obtained. This 
modified formula is now being used in a field trial with a relatively large num- 
_ber of calves and is giving satisfactory results. 


SUMMARY 


1. A milk replacement formula is presented which produced calves equal in 
rates of growth and general appearance to milk fed controls under the conditions 
of these experiments. 

2. A replacement containing 20 per cent beet pulp was found to produce cer- 
tain deleterious effects, under the conditions of this trial. These symptoms were 
not prevented by the oral administration of ascorbic acid, biotin, vitamin free 
easein, calcium pantothenate, riboflavin, choline-chloride, l-cystine, methionine 
or vitamin A. 


The cooperation of V. A. Houston and C. R. Barber of the Pennsylvania De- 
partment of Welfare in providing the calves used in this project is sincerely ap- 
preciated. This was a cooperative project with the Department of Animal Hus- 
bandry of Cornell University. 
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THE USE OF CANDIDA LIPOLYTICA CULTURES IN THE 
MANUFACTURE OF BLUE CHEESE FROM 
PASTEURIZED HOMOGENIZED MILK? 


C. E. PARMELEE AND F. E. NELSON 
Dairy Industry Section, Iowa Agricultural Experiment Station, Ames 


The pasteurization of milk for the manufacture of blue cheese has received 
increasing interest since the enactment of various state laws requiring pasteuriza- 
tion or minimum curing periods for cheese. Pasteurization destroys the normal 
milk lipase which is responsible for much of the fat breakdown required in the 
development of the flavor of blue cheese. One logical solution to the problem is 
the substitution of another lipase for the milk lipase. The present study is an 
attempt to substitute, for the lipase of milk, the lipases produced in the cheese by 
certain microorganisms added as pure cultures to the milk from which cheese 
is made. 

HISTORICAL 


The manufacture of blue cheese from pasteurized milk was mentioned by 
Goss, Nielsen and Mortensen (8) in 1935. Cheese made from pasteurized milk 
did not develop as much surface growth of molds and bacteria, did not have 
as much flavor and did not become as sweet during curing as did the cheese made 
from raw milk. Lane and Hammer (11) found that the flavor and color of cheese 
made from pasteurized homogenized milk were inferior to those of cheese made 
from raw homogenized milk. 

Irvine (10) reported that the addition of 0.5 to 1.0 g. of lipase preparation to 
100 Ib. of raw milk accelerated fat hydrolysis but always gave a bitter flavor in 
blue cheese. The lipase used was identified as steapsin (13). Coulter and Combs 
(4) found that this enzyme would give the same amount of flavor in 5 months’ 
curing that had been obtained previously in 12 months’ curing of raw milk cheese ; 
however, the bitter flavor was present. They made several lots of blue cheese 
from pasteurized milk to which 2 g. of steapsin per 100 Ib. of milk had been added. 
These lots of cheese were not inoculated with mold and were not pierced but they 
had the rank flavor of butyric acid to the exclusion of all other flavors up to 15 
months. The volatile acid values were very high on these lots of cheese. . 

By adding controlled amounts of desiccated sheep mammary tissue to blue 
cheese curd made from pasteurized milk, Lane and Hammer (12) were able to 
make a cheese which would ripen in the same length of time required for cheese 
made from raw milk containing homogenized fat. Babel and Hammer (1) found 
that addition of steapsin to the curd or to the milk resulted in cheese having a 
bitter flavor and somewhat gray color. Desiccated mammary tissue produced 
cheese having more flavor than the control cheese, and the cheese, if made from 
pasteurized homogenized milk, were quite satisfactory after ripening for 3 months. 
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Cheese made from pasteurized milk, to which various enzymes had been added, 
were improved by homogenization of the milk. 

The use of the cell-free extract of Mycotorula lipolytica (now termed Candida 
lipolytica) in pasteurized homogenized milk for blue cheese already has been re- 
ported by Peters and Nelson (14). 

The lipolytic activity of a number of microorganisms has been investigated. 
The lipolytic activity of Pseudomonas fragi was studied by Hussong et al. (9) 
by Fouts (5). Achromobacter lipolyticum was found by Collins (3) to produce 
rancidity in butterfat, corn oil and tributyrin and tallowiness in olive oil and tri- 
olein. Fouts (5, 6, 7), in studying the effect of the growth of organisms on the 
acidity of the fat in cream and butter, found that Penicillium roqueforti, Oospora 
lactis, M. lipolytica, A. lipolyticum, Alcaligenes lipolyticus and Pseudomonas 
fluorescens, but not P. fragi, caused increases in the acid numbers of the fat when 
inoculated into sterilized cream. M. lipolytica was the only organism in the 
group which showed increased growth in the presence of butter culture organisms. 
Of this group of organisms, M. lipolytica and A. lipolyticus were found to give 
the greatest increases in the total volatile acidity of butterfat. 


EXPERIMENTAL 


The milk used was normal mixed herd milk, pasteurized at 143—-147° F. for 
30 min., cooled to about 130° F., homogenized at 1,700 lb. pressure and cooled 
to 40-45° F. The milk was made into cheese immediately or was held below 
40° F. until the following day. The milk in the vat was heated to 89-90° F. and 
1 per cent of lactic culture was added. After 30 min. ripening, the milk was set 
with rennet used at the rate of 90 ml. per 1,000 Ib. of milk in lots 4 to 51 and 130 
ml. per 1,000 lb. of milk in all other lots. The curd was cut with 0.5 inch curd 
knives 70 min. after rennet addition. The cut curd was allowed to stand for 
about 30 min. and then was stirred gently every 20 to 30 min. until firm enough 
to hoop. Heat was applied to the jacket of the vat at the stirring time, when- 
ever necessary to keep the temperature at 90° F. inside the vat. The curd was 
firm enough to hoop at 2.0 to 2.5 hr. from the time it was cut, and the whey acidity 
usually had increased 0.04 to 0.06 per cent. One per cent salt and 0.01 per cent 
mold powder were added to the curd at the time of hooping. Dry salt was 
rubbed on the surface of the cheese every day for 4 or 5 days, until 5 per cent 
salt had been used. The day after salting was completed, the cheese of lots 4 
to 119 were dipped in flexible cheese coating and pierced about 50 times with a 
wire needle, 0.1 inch in diameter. All other lots were pierced but not coated. 
The cheese was cured at 48 to 52° F. at a relative humidity of 90 to 95 per cent. 

Each trial consisted of a control lot of cheese and three lots in which one factor 
was varied, all made from separate 115-Ib. portions of the same milk. The lots 
of cheese were scored at various intervals for mold growth, flavor development 
and defects in flavor. Each item had a range of score from 0 to 10 in which 10 
was the most perfect score. This should be remembered when considering the 
defect score, because the higher the defect score, the less serious was the defect. 
The total volatile acidity of the cheese was determined by the method of Lane 
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and Hammer (11). Fat acidity was determined by the method of Breazeale 
and Bird (2) after the fat was obtained and purified by the method of Lane and 
Hammer (11). 

Preliminary trials were made to determine the species of microorganism, the 
type of culture and the amount of culture that should be used to improve the 
flavor of blue cheese made from pasteurized milk. Cultures of each of the four 
lipolytic microorganisms, Candida lipolytica (strain 846), Alcaligenes lipolyticus, 
Achromobacter lipolyticum and Pseudomonas fragi were prepared by inoculating 
three portions of 18 per cent sterilized homogenized cream with the organisms and 
incubating one at 30° C. for 24 hr. and two at 30° C. for 48 hr. One of the 48- 
hr. cultures was sterilized in the autoclave at 15 lb. pressure for 30 min. before 
it was used in milk for cheese. The cultures were added to milk at the rate of 
555 g. (1.2 per cent) per 100 lb. of milk. That amount of cream contained 100 
g. of butterfat. The total volatile acidities, fat acidities, scores and comments 
for the cheese made from milk to which these cultures were added are presented 
in table 1. Of the four organisms used, C. lipolytica gave the largest and most 
consistent increase in fat acidity and total volatile acidity. The flavor scores 
for the lots of cheese made with this culture were not high, possibly due to the 
deficiency of mold growth, but the increase in flavor score over that of the control 
cheese was greatest for the cheese made with this culture. It was the only culture 
criticized for producing excess fatty acids in the cheese, which indicated that 1.2 
per cent of an active 48-hr. culture of this organism was too much to use. The 
sterilized 48-hr. culture did not improve the cheese. 

Based upon the results of this experiment, another trial was made in which 
different amounts of a culture of each of the four organisms grown for 48 hr. 
at 30° C. in sterile homogenized milk were added to each of three lots of milk for 
cheese. The amounts of culture added and the results obtained are presented in 
table 2. The improvement of the cheese by the use of a culture of C. lipolytica is 
shown more conclusively by these results. It is the only organism of the four 
used that increased the total volatile acidity and flavor score appreciably. The 
use of this culture, at all percentages tried, gave the highest total volatile acidities 
and flavor scores at 12 wk. of any of the cultures used. The cultures of C. 
lipolytica prepared in homogenized milk appeared to have improved the cheese 
as much as those prepared in homogenized 18 per cent cream. Fat aeidity deter- 
minations were discontinued because of the difficulty encountered in extracting 
the fat and because the values did not appear to be as closely related to flavor 
scores as were the total volatile acidity values. 

As C. lipolytica was the only organism of the four used in preliminary studies 
that consistently improved the flavor and increased the volatile acidity values of 
blue cheese made from pasteurized homogenized milk, this organism was studied 
further to determine the effect of various strains of the organism upon the ripen- 
ing of the cheese. Cultures of eleven strains of the organism from various 
sources were grown in sterilized homogenized milk for 48 hr. at 30° C., and were 
added to milk for blue cheese at the rate of 0.3 per cent. Second and third trials 
were made with some of the strains which gave good results in the first trials. 
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The results for all trials are shown in table 3. The various trials with a single 
strain were not grouped in the table because in each case the three lots of cheese 
should be compared with the control lot of cheese for that group. 

In general, the strains of C. lipolytica used gave cheese which had a higher 
total volatile acidity and flavor score at 12 wk. than did the control cheese. 
Strains M. L., 848, 846 and 839 improved the cheese the most, whereas strains 47, 
57, 100 and 438 had little or no effect in improving the cheese. The erratic re- 
sults of the three trials with strain 843 cannot be explained satisfactorily at this 
time. In general, the volatile acidity values correlate with the flavor score values 
quite closely, indicating that the lipolytic action of the culture was at least one 
of the most important factors in flavor production. 


DISCUSSION 


The strain variation found in these trials indicates that the use of C. lipolytica 
cultures in milk for blue cheese requires careful selection of strains and adjust- 
ment of the amount of culture to use for each strain and for the intensity of 
flavor desired in the cheese. 


The data presented tend to show some correlation of total volatile acidity to 
flavor score but very little correlation of fat acidity to total volatile acidity and 
flavor score. 


The addition of a culture of a proven strain of C. lipolytica to pasteurized 
homogenized milk for blue cheese on a commercial scale would be much easier 
and less expensive than the preparation and use of an enzyme from the organism, 
or the use of a commercially prepared enzyme from the organism. 


SUMMARY AND CONCLUSIONS 


1. The addition of cultures of the lipolytic organisms Alcaligenes lipolyticus, 
Achromobacter lipolyticum and Pseudomonas fragi to pasteurized homogenized 
milk for blue cheese manufacture did not improve appreciably the flavor of the 
resultant cheese and did not cause any appreciable increase in total volatile 
acidity. 

2. The addition of a culture of Candida lipolytica to milk for cheese making 
improved the flavor score and increased the total volatile acidity of the cheese. 


3. Eleven strains of C. lipolytica from various sources differed markedly in 
their ability to increase the total volatile acidity and to improve the flavor of 
blue cheese made from pasteurized homogenized milk. 


4. The results presented indicate a relationship of the total volatile acidity 
to the flavor score of blue cheese made from pasteurized homogenized milk. 
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THE USE OF A MOLD-ENZYME PREPARATION IN THE MANUFAC- 
TURE OF BLUE CHEESE FROM PASTEURIZED 
HOMOGENIZED MILK’ 


C. E. PARMELEE anp F. E. NELSON 


Dairy Industry Section, Iowa Agricultural Experiment Station, Ames 


The production of enzymes by molds and the changes produced by these en- 
zymes in dairy products have been recognized for some time. As early as 1910, 
Dox (2) reported that Laxa had noted that butter inoculated with Penicillium 
glaucum developed considerable acidity. Currie (1) concluded that during the 
ripening of Roquefort cheese, considerable fat was hydrolyzed by the water- 
soluble lipase produced by Penicillium roqueforti, and the characteristic peppery 
flavor and burning effect of the cheese on the tongue and palate were considered 
due to the caproic, caprylic and capric acids and their readily hydrolyzable salts 
which had accumulated. He noted that P. roqueforti will grow in Czapek’s 
medium when sucrose is replaced by pure butterfat, tributyrin, ethyl butyrate, 
glycerin, butyric acid, or ammonium butyrate as the source of carbon. Thus, 
the mold not only has the power to hydrolyze fats but is able to utilize their com- 
ponents, also. 

In cheese, it is believed that the enzyme diffuses beyond the growth zone of the 
mold and hence free fatty acids accumulate. Kirsh (4) reported that the water- 
soluble lipase of Penicillium oxalicum is highly non-specific, as it brings about 
almost the same amount of hydrolysis of esters, triglycerides of low molecular 
weight and a variety of emulsified oils. Fouts (3) observed that growth of P. 
roqueforti in sterilized cream appreciably increased the acidity of the fat. 

Naylor, Smith and Collins (5) obtained maximum esterase production by P. 
roqueforti on Czapek’s medium in which the sodium nitrate was replaced by 0.1 
N ammonium chloride and to which 0.50 ml. of ethyl butyrate was added per 
1,000 ml.. the reaction being adjusted to pH 4.5. 

Thibodeau and Macy (7) found that P. roqueforti does not grow readily in 
a medium with an oxidation-reduction potential of over 400 millivolts. The addi- 
tion of 0.1 per cent agar to Czapek’s solution reduced the oxidation-reduction 
potential below 400 millivolts; addition of peptone or milk further reduced it. 
Presence of sugar in a medium tended to reduce lipase production by P. roque- 
forti. Maximum lipase was produced in Czapek’s medium without sugar, but 
with 3.0 g. peptone and 3.0 g. butterfat per liter. The optimum activity of this 
lipase was over the pH range from 5.3 to 7.5, when the substrate was a 3.0 per cent 
butter oil emulsion in the presence of an acetate buffer. The production of lipase 
varied widely from strain to strain and seemed to be at a maximum as soon as 
the cultures had attained the stage of full sporulation. Sodium chloride in con- 
centrations existing in blue cheese did not retard the action of either the lipase 
or the protease of the mold. These investigators found that the enzymes of P. 
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roqueforti, added to blue cheese in the form of mycelium, produced cheese of fine 
quality which was ready for market in 5 mo. as compared to 10 mo. for the control 
cheese, unhomogenized milk being used for manufacture of the cheese. 


METHODS 

The methods for the manufacture of the cheese, the determination of fat acid- 
ity, the determination of total volatile acidity and the scoring of the cheese are 
given in a previous paper (6). 

The medium used for making the mold-enzyme preparation contained sodium 
nitrate, 2 g.; monopotassium phosphate, 1 g.; potassium chloride, 0.5 g.; mag- 
nesium sulfate, 0.5 g.; ferrous sulfate, 0.01 g.; peptone, 3 g.; butterfat, 3 g.; 
agar, 5 g.; and water, 1,000 ml. Due to difficulty in sterilization, the butterfat 
was sterilized separately and added to the semi-solid medium at the time of inocu- 
lation. For sterilization, the medium was dispensed in 1-qt. bottles which were 
only half filled so the butterfat could be emulsified by shaking. 

The mold-enzyme preparation was made by inoculating this medium with 
mold spores, emulsifying the melted butterfat into the medium and placing it in 
previously sterilized 2,800-ml. Fernbach flasks to a depth not to exceed 1 in. 
The mold was allowed to grow for 7 days at room temperature (70-75° F.) with 
shaking at 2-day intervals to break up the surface felt. 


RESULTS 

The mold-enzyme preparation made with four different mold strains was 
added to four lots of pasteurized homogenized milk at the rate of 0.55 per cent 
and the milk was made into blue cheese at once. The total volatile acidities, fat 
acidities, scores and defect comments for these lots of cheese are presented in 
table 1. 

The total volatile acidities and fat acidities were high for the cheese 4 wk. old. 
The fat hydrolysis in lots 48 and 51 was excessive at 4 wk., as indicated by the de- 
fect comments. At 12 wk. all four lots of cheese had considerable peppery flavor 
but were too rancid to score for flavor and defect, indicating that too much of the 
preparation had been used. This is substantiated by the exceedingly high total 
volatile acidities and fat acidities at 12 wk. Mold strains 4 and 17 appeared 
to cause more fat hydrolysis than the other strains used. 

The preceding trial indicated the possibility for use of the special mold- 
enzyme preparation if the right mold strain were selected, and if the proper 
concentration of mold-enzyme preparation were used in the cheese. Mold-enzyme 
preparations were made with each of five strains of mold and each preparation was 
added to three vats of milk at the rates of 0.05, 0.10 and 0.25 per cent. Repeat 
trials were made with two of the mold strains used. The total volatile acidities, 
scores and defect comments for all the trials are given in table 2. 

All lots of cheese made with added mold-enzyme preparation had higher 
flavor and defect scores at 12 wk. than did corresponding control lots of cheese 
made without added mold-enzyme preparation. Two of the seven lots of cheese 
made with the 0.25 per cent concentration of added mold-enzyme preparation 
were criticized for being excessively sharp. Strains 4, 12 and 6 appeared to effect 
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the most improvement in flavor of the cheese, while strains 13 and M, effected the 
least improvement of the flavor. Strain 6 consistently gave the greatest increase 
in total volatile acidity of any of those used. It also gave the best flavor, par- 
ticularly when the total volatile acidity was in the range of 30 to 60 ml. of 0.1N 
acid per 200 g. cheese. 

Reduction of mold scores was observed in many instances when higher levels 
of mold-enzyme preparation were used, probably because of the known inhibitory 
effect of free fatty acids upon the development of microorganisms. 


DISCUSSION 

The use of a mold-enzyme preparation is a method for improving the flavor 
of blue cheese made from pasteurized homogenized milk. The preparation of 
the mold-enzyme material and the control necessary for its successful use would 
be somewhat more involved than the use of an enzyme or a culture in the milk 
for blue cheese manufacture on a commercial scale. The optimum amount of 
preparation to use appears to be about 0.25 per cent, which would be 25 lb. per 
10,000 lb. vat of cheese. The preparation and incubation of that much material 
over a 7-day period would involve considerable labor, space and equipment. The 
mold-enzyme preparation also would serve as the source of mold inoculation of 
the cheese and, thus, would eliminate the cost of that item. 

The reduction of mold growth frequently observed when the effective quanti- 
ties of the mold-enzyme preparation were used would be undesirable commercially 
because of the desire of the consumer to purchase a cheese showing good mold 
growth. No suitable way to overcome this shortcoming has been found. 

To be used effectively, the strain of mold would need to be chosen carefully 
and the amount of preparation to add to the milk would need to be determined 
for each mold strain under the particular manufacturing and marketing condi- 
tions of the individual manufacturing plant. 


SUMMARY AND CONCLUSIONS 


1. The proper addition of a mold-enzyme preparation to pasteurized homo- 
genized milk increased the total volatile acidity and fat acidity and improved the 
flavor of blue cheese made from that milk. 

2. The use of 0.55 per cent of the preparation in milk caused excessive fat 
hydrolysis in the cheese in all trials at 12 wk. The optimum amount to use 
appeared to be about 0.25 per cent for the conditions of these trials. 

3. The strains of mold used varied greatly in the amount of hydrolysis which 
their respective mold-enzyme preparations would cause in cheese. 

4. The effective use of this preparation in the improvement of blue cheese 
made from pasteurized homogenized milk will depend upon careful selection of 
mold strains to be used and proper adjustment of the amount of preparation to be 
used in the milk. 

REFERENCES 
(1) Currm, J. N. Flavor in Roquefort Cheese. J. Agr. Research, 2: 1-14. 1914. 
(2) Dox, A. W. The Intracellular Enzymes of Penicillium and Aspergillus with Special 
Reference to Those of Penicillium camemberti. U. 8S. Dept. of Agr. Bur, Animal 
Ind. Bull. 120. 1910. 


| | 
| 


C. E. PARMELEE AND F. E. NELSON 


Fouts, E. L. Some Factors Responsible for Variations in the Acid Numbers of the 
Fat in Cream and in Commercial Butter. J. Dairy Sci., 23: 245-258. 1940. 

Kirsu, D. Factors Influencing the Activity of Fungus Lipase. J. Biol. Chem. 108: 
421-430. 1935. 

Naytor, N. M., SmirH, L. W., AND CoLLins, H. F. The Esterase and Protease of 
Penicillium roqueforti. Iowa State College J. Sci., 4, 465-471. 1930. 

PARMELEE, C. E., AND NELSON, F. E. The Use of Candida Lipolytica Cultures in the 
Manufacture of Blue Cheese from Pasteurized Homogenized Milk. J. Dairy Sci., 
32: 993-1000. 1949. 

THIBODEAU, R., AND Macy, H. Growth and Enzyme Activity of Penicillium roqueforti. 
Minn. Agr. Expt. Sta. Tech. Bull. 152. 1942. 


1006 
(3) 

(4) 
(5) 
6) | 
(7) 
| 
| 
| 
| 
| 
| 


THE RELATION OF CHEMICAL ANALYSES TO THE FLAVOR 
SCORES OF BLUE CHEESE MADE FROM PASTEURIZED 
HOMOGENIZED MILK? 


C. E. PARMELEE anp F. E. NELSON 
Dairy Industry Section, Iowa Agricultural Experiment Station, Ames 


The work of Currie (3) has indicated that the characteristic peppery flavor 
of blue cheese and the burning effect on the tongue and palate are due to the 
caproic, caprylic and capric acids and their readily hydrolyzable salts. These 
accumulate in the cheese as the result of fat hydrolysis by the enzymes of the 
mold Penicillium roqueforti. Hammer and Bryant (5) succeeded in isolating 
methyl-n-amyl ketone from milk to which n-caprylic acid and mold spores had 
been added; they believed this compound was responsible for part of the charac- 
teristic flavor of blue cheese. Stokoe (14) and Davies (4) have explained the 
formation of methyl ketones by molds as the second step in an abnormal oxida- 
tion of fatty acids. Caprylice acid is the only fatty acid which would yield 
methyl-n-amy] ketone by this oxidation. 

Lane and Hammer (9) found that blue cheese made from pasteurized ho-: 
mogenized milk showed more rapid development of volatile acidity, higher acid 
values on the fat and more typical flavor than cheese made from raw milk not 
homogenized ; however, it did not ripen as fast as cheese made from raw homogen- 
ized milk. In cheese made from raw milk, the volatile acidity increased with in- 
crease in the time of ripening and older cheese contained a greater percentage of 
acids such as caproic, caprylic and capric. The acid values obtained on the cheese 
fat also increased with extended ripening. These investigators concluded that 
there was a general relationship between volatile acidities, fat acidities and flavor 
scores. They also found that the amount of soluble nitrogen in the serum from 
cheese increased with the age of the cheese but was not related to flavor. The 
amino nitrogen values and the nitrogen fractions soluble in trichloroacetic acid, 
ethyl alcohol, and phosphotungstic acid followed about the same pattern as the 
soluble nitrogen. 

METHODS 

The cheese was made and scored by the methods given in a previous paper 
(10). Volatile acidity of the cheese was determined by the method of Lane and 
Hammer (9). Fat acidity was determined by the method of Breazeale and Bird 
(2), after the fat was obtained and purified by the method of Lane and Hammer 
(9). 

In making analyses for protein degradation, the cheese was made into a uni- 
form suspension by a modification of the method of Knudsen and Sgrensen (7). 
The cheese suspension was made by emulsifying 25 g. of cheese in 400 ml. of 
boiling 2.0 per cent sodium citrate solution by agitation in an Eskimo Whiz-mix 
(model 515JB) for 5 min. at high speed. The mixture was kept alkaline to 
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brom thymol blue by adding alkali when necessary. This suspension was trans- 
ferred quantitatively to a 500 ml. volumetric flask, cooled to 20° C. and made 
to volume with distilled water. Preliminary studies of this method of preparing 
the suspension, using completely dispersible peptone added to milk, indicated the 
citrate did not influence the nitrogen partition. 

The nitrogen fractions soluble and insoluble in phosphotungstie acid were 
determined by the method of Lane and Hammer (8), with slight modification. 
Ten ml. of the cheese suspension (equivalent to 0.5 g. of cheese) was treated with 
a solution containing 50 ml. water, 15 ml. 25 per cent aqueous sulfuric acid and 
5 ml. 20 per cent aqueous phosphotungstic acid for 16 to 18 hr. at room tempera- 
ture. After filtration through a Whatman no. 12, 12.5 em. fluted filter paper, the 
precipitate was washed three times with a solution of the same concentration as 
that used in the precipitation, and the total nitrogen was determined in the filtrate 
and in the precipitate by the Kjeldahl-Gunning-Arnold method of the Association 
of Official Agricultural Chemists (1). Copper sulfate was used as the catalyst 
and the mixed methyl red-methylene blue indicator of Johnson and Green (6) 
was used in the titration. 

The nitrogen fractions soluble and insoluble in trichloroacetic acid were deter- 
mined by a modification of the method of Lane and Hammer (8) in which cheese 
suspension equivalent to 0.5 g. of cheese was treated with a solution of 45 ml. 
water, and 5 ml. 20 per cent aqueous trichloroacetic acid for 16 to 18 hr. at room 
temperature. Further operations were the same as for the phosphotungstic acid 
procedure. 

The amino nitrogen values for the cheese were determined by placing an 
amount of the cheese suspension equivalent to 1.0 g. of cheese in a 25 ml. volu- 
metric flask, adding seven drops of glacial acetic acid to precipitate the casein, 
making to volume, filtering and making a Van Slyke amino nitrogen determina- 
tion (15) on the filtrate. The values are expressed as milligrams of amino nitro- 
gen per gram of cheese. 

The statistical analyses of the data consisted of the calculation according to 
Snedecor (13) of the equation for the line of linear regression by the method of 
least squares and of the correlation coefficient (r), and also estimation of the sig- 
nificance of the correlation coefficient from table 7.3 of Snedecor (13). 


RESULTS 


The relation of fat degradation to flavor score. To learn more of the part 
which the fatty acids of lower molecular weight contribute to the flavor of the 
cheese, two series of trials were made in which varying amounts of some of the 
fatty acids were added to lots of pasteurized homogenized milk which then were 
made into cheese. In all cases, the fatty acids were added to a 100 g. quantity 
of melted butterfat, which then was homogenized into 1 qt. of milk and added to 
the cheese milk before setting with rennet. The same amount of butterfat alone 
homogenized into milk was added to the control lots. The kinds and amounts of 
acids added to each lot of cheese, as well as the scores and analyses of each lot of 
cheese, are presented in table 1. 
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TABLE 1 


The effect of the addition of low molecular weight fatty acids on the score, volatile 
acidity and fat acidity of pasteurized milk blue cheese 


Sat Acid added to 100 g. butterfat Volatile acidity> Fat acidity 


Butyric Caproie Caprylie Caprice Laurie 4wk. 12 wk. 4wk. 12 wk. 
(9-) (9-) (9-) (9.) (9-) 


15.30 18.90 5.25 14.72 
52 7.00 13.90 2.65 37.30 
0.4 0.2 ke 7.32 12.70 4.00 29.18 
54 Fone 0.4 0.2 0.4 0.8 6.40 20.60 3.17 29.98 
55 0.6 0.4 0.2 0.4 0.8 6.00 14.20 2.74 18.27 
Score 

Lot daa Defect comments for 
no. Mold Flavor Defect cheese 12 wk. old 

4wk. 12 wk 4wk. 12 wk 4wk. 12 wk. 
29 6.0 4.5 3.0 4.0 3.0 6.5 Flat, yeasty, nutty 
30 5.0 5.5 6.0 6.0 7.0 7.0 Flat, nutty 
31 4.0 3.5 6.0 4.5 5.0 4.0 Musty, caprylic acid 
52 6.5 5.0 4.5 3.5 5.0 2.5 Nutty, unnatural 
53 5.0 6.0 3.5 5.0 4.0 3.5 Sl. nutty, unnatural 
54 4.5 7.5 4.5 7.0 5.5 5.5 Sl. nutty, unnatural 
55 4.5 7.0 6.0 6.0 8.0 4.5 Sl. nutty, unnatural, unclean 


* The 100 g. melted butterfat were homogenized into 1 qt. of milk and added to the 115 Ib. 
of milk for cheese making, 

> Volatile acidity expressed as ml. 0.1 N acid/200 g. cheese. 

¢ Fat acidity as ml. 0.1 N acid/10 g. fat. 


The cheese with added fatty acids showed definite improvement in flavor score 
over the control cheese; however, none was typical of good blue cheese, lacking 
the smoothness and fullness of flavor desired. The fat acidities and total volatile 
acidities increased considerably from the fourth to the twelfth week. The mold 
scores at 4 wk. were lowest in the cheese with the largest amounts of added fatty 
acids, although at 12 wk. there was a tendency for this relationship to be reversed. 
The fatty acids may be toxic to the mold until the mold is established and has 
started to utilize the acids in its growth. In the case of lot 31, so much caprylie 
acid was added that it probably was toxic during the entire 12 wk. 

To determine whether a relationship between flavor score and fat acidity could 
be established with cheese made from pasteurized, homogenized milk, the fat 
acidities and flavor scores at 12 wk. for lots 29 to 31 and 52 to 55, as shown in 
table 1 of this paper, and lots 32 to 47 in table 1 of a previous paper (10) were 
analyzed statistically. The regression equation, degrees of freedom, correlation 
coefficient and significance of the correlation coefficient are shown in table 2. The 
data reveal no significant correlation between the fat acidities and the flavor 
scores of these lots of blue cheese. 

The relationship of volatile acidity to flavor score for the lots of cheese to 
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TABLE 2 


Statistical analysis of the relationship at 12 weeks of flavor scores of blue cheese to chemical 
analyses which indicate decomposition of fats and proteins 


Significance 

Analysis Regression equation d.f.e rt of r 
Fat acidity ¥=1.05 x+ 11.15 21 0.180 N.S.¢ 
Volatile aciditys Y=4.61x+ 3.01 50 0.688 **h 
Volatile acidity» Y=6.83x- 6.33 29 0.507 ee 
Amino nitrogen Y=.399x+ 2.73 29 0.518 ** 
Trichloroacetie Ne Y=.139x+ 3.34 29 0.358 
Phosphotungstie Nd Y=.144x+ 1.76 29 0.478 


a Candida lipolytica added. 

> Mold enzyme preparation added. 

¢ Nitrogen fraction soluble in trichloroacetic acid. 

4 Nitrogen fraction soluble in phosphotungstic acid. 

¢ Degrees of freedom. 

Correlation coefficient. 

Not significant. 

h **Significant at the 1% level. . 
i*Significant at the 5% level. 


which Candida lipolytica cultures were added (10) is shown in table 2. This 
relationship for these lots of cheese is highly significant on the basis of the cor- 
relation coefficient. The relationship of volatile acidity to flavor score for the 
lots of cheese to which a mold-enzyme preparation was added (11) is shown in 
table 2. The relationship is approximately the same as that for the cheese to 
which Candida lipolytica cultures were added. 

The relation of protein degradation to flavor score. Amino nitrogen values 
and nitrogen fractions soluble and insoluble in phosphotungstie acid and in tri- 
chloroacetic acid were determined at 12 wk. for the cheese of lots 29 to 31 and 52 
to 55 shown in table 1 of this paper and lots 32 to 47 and 56 to 63 shown in tables 
1 and 2, respectively, of a previous paper (10). The relationship of amino nitro- 
gen values, nitrogen fractions soluble in trichloroacetic acid and in phosphotung- 
stic acid to flavor scores are shown in table 2. A highly significant correlation 
between the amino nitrogen values and the flavor scores of the cheese is indicated. 
The correlation between nitrogen fraction soluble in trichloroacetic acid and 
flavor score was significant at the 5 per cent level of probability. The correlation 
between nitrogen fraction soluble in phosphotungstic acid and flavor score is 
highly significant at the 1 per cent level of probability. 


DISCUSSION 


The data presented indicate no correlation of fat acidity to flavor score among 
the lots of cheese upon which fat acidities were determined. As the samples of 
fat were obtained with great difficulty, they possibly were not representative of 
all the fat in the cheese. The results in table 2 show a highly significant corre- 
lation of volatile acidity and flavor score for the lots of cheese made from pas- 
teurized homogenized milk to which C. lipolytica cultures or mold enzyme prep- 
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arations had been added. Im general, the cheese with highest flavor scores had 
volatile acidity values in the range of 30 to 55 ml. of 0.1 N acid per 200 g. of 
cheese. This range agrees well with that published by Peters and Nelson (12). 

The data on protein degradation, although obtained on only a limited number 
of samples of cheese, indicate that protein degradation by the criteria employed 
is correlated with flavor development in blue cheese made from pasteurized, 
homogenized milk. This is contrary to the findings of Lane and Hammer (9) for 
cheese made from raw, homogenized milk. Possibly this is an associative rather 
than a direct relationship, since the flavor and aroma constituents which have 
been identified or suggested all have been derived from fat rather than from pro- 
tein. The role which protein degradation plays in determining the desirable 
body characteristics of the cheese is considerable and contributes much to the 
consumer acceptance of the cheese. Protein degradation products undoubtedly 
combine with some of the fat degradation products or reduce the flavor intensity 
in other ways, with the result that some of the rawness of fat degradation prod- 
ucts becomes integrated into a well balanced flavor, acceptable to the consumer. 
The present studies do not eliminate the possibility that cheese showing results 
of considerable proteolytic action but deficient in flavor could be produced under 
other experimental conditions. 

The work with the addition of free fatty acids, while limited in scope, indi- 
eates definitely that these acids do contribute to the flavor of blue cheese. Their 
presence in excessive amounts, particularly when mold growth is restricted by 
their presence, results in cheese which has an undesirable rawness of flavor, pre- 
sumably due to a disturbed balance in the mechanism of flavor production. The 
exact ratios of the various acids and the absolute amounts which should be used 
for optimum flavor production were not determined, since this portion of the 
study was designed only to obtain some direct evidence on the role of lower fatty 
acids in flavor development before study of microbial means of obtaining in- 
creased fat degradation in blue cheese was initiated. Under present rulings of 
regulatory officials, addition of the free fatty acids would not be permitted, even 
if the details of the procedure were to be worked out in such a way as to give a 
highly desirable type of flavor fortification to the cheese. Reliance on any such 
fortification also might prove extremely undesirable because flavor development 
might then precede proper body development, resulting in a product of reduced 
consumer acceptance. 


SUMMARY AND CONCLUSIONS 


1. The addition of low molecular weight fatty acids to pasteurized homogen- 
ized milk improved the flavor of blue cheese made from that milk. Such cheese 
lacked the fullness of flavor desired in typical blue cheese. 

2. No correlation was found between fat acidities and flavor scores of blue 
cheese made from pasteurized homogenized milk. 

3. A highly significant correlation was found between volatile acidity and 
flavor score of blue cheese made from pasteurized homogenized milk to which 


lipases or organisms producing lipases had been added. In general, the cheese 
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with the highest flavor scores had volatile acidities in the range of 30 to 55 ml. of 
0.1 N acid per 200 g. of cheese. 

4. The amino nitrogen values were correlated at a highly significant level with 
the flavor scores of blue cheese made from pasteurized homogenized milk. 

5. Nitrogen fractions soluble in trichloroacetic acid and nitrogen fractions 
soluble in phosphotungstie acid were correlated significantly and highly sig- 
nificantly, respectively, to the flavor scores of blue cheese made from pasteurized 
homogenized milk. 
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VITAL STUDIES ON BULL SEMEN USING TRIPHENYLTETRAZOLIUM 
CHLORIDE’ 


JOHN P. MIXNER 
New Jersey Agricultural Experiment Station, Sussex 


Triphenyltetrazolium chloride (TTC) is colorless in solution but forms an 
insoluble red compound, triphenyl formazen, upon reduction (3). This property 
of TTC has lent itself to various physiological studies with living tissues involving 
reducing enzymes. This chemical has been used as a test reagent for seed germi- 
nation studies (3), to demonstrate reducing enzyme systems in neoplasms and 
other living mammalian tissues (5), as a vital dye for stem tissues of plants (6) 
and for a wide variety of living tissues including bull sperm and the serum of 
bull sperm (3). The latter observation prompted these studies on the possible 
application of TTC in vital studies with bull semen and spermatozoa. Of par- 
ticular importance would be its use as a stain to differentiate live and dead sperm 
(2) and as an indicator of sperm viability, much as the methylene blue reduc- 
tion test is used (1). 

MATERIALS AND METHODS 


The semen used in these studies was collected with an artificial vagina from 
dairy bulls in the stud at the Dairy Research Farm, New Jersey Agricultural 
Experiment Station, Sussex. The semen diluter (4) used in toxicity trials was 
composed of equal part by volume of egg yolk and a 3.6 per cent solution of 
sodium citrate dihydrate, with sulfanilamide added at the rate of 3 mg. per ml. 
of complete diluter. 

The duration of motility of spermatozoa incubated at 46.5° C. in a water bath 
was used as the measure of toxicity of the TTC. This duration of motility was 
expressed as a percentage of that of a control semen dilution containing no TTC. 

To obtain sperm-free seminal plasma, the semen was centrifuged to throw 
down most of the spermatozoa and then the decanted plasma was filtered with a 
micro-Boerner centrifuge filter. This gives a seminal plasma that is absolutely 
free of sperm. 

The amount of red color developed in any given trial with TTC was rated 
on a scale from 5 to 0, 5 being the highest and 0, no color. The best color de- 
velopment was an extremely brilliant red which started to develop within 5 min. 
after the addition of the TTC. 


RESULTS AND DISCUSSION 


To determine the toxicity of TTC, three separate semen samples were diluted 
with the egg yolk citrate-sulfonamide diluter at the rate of one part of semen to 
nine parts of diluter. TTC was added to 1 ml. portions of these diluted semen 
samples according to the schedule shown in table 1. The data for the three sam- 
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TABLE 1 
Toxicity of triphenyltetrazolium chloride 
Dosage TTC/ml. Av. Av. color rating 
(mg.) 
0 (Control) 100 0 
0.001 94,1 0 
0.01 86.8 0 
0.1 75.0 1 
1.0 33.8 2 
5.0 8.8 3 
10.0 2.8 2 
20.0 <2.0 1 


ples were averaged and the results are presented in the table. These data show 
that TTC is extremely toxic to bull spermatozoa. At the level of 5 mg. TTC 
per ml. the duration of motility of spermatozoa was 8.8 per cent of that of the 
controls. However, the red color development was greatest at this level. In 
subsequent experiments the level of 5 mg. of TTC per ml. of semen or diluter 
was used in rating color development or reduction of TTC. 

That the reduction of TTC is proportional to the concentration of semen in the 
diluter is shown by the data in table 2. Several dilutions of a semen sample 


TABLE 2 
Concentration of semen in relation to reduction of TTC 
Semen dilution Dosage TTC Color rating 
(mg./ml.) 

1 ml. semen 0 0 
1 ml. semen 5 5 
1 ml. 1:4 dilution of semen 5 4 
5 3 


were reacted with TTC and color reactions were rated at the end of 1 hr. incuba- 
tion at 46.5° C. 

Semen smears for microscopic examination were made from the tube with the 
highest color reaction; the spermatozoa were unstained or, at best, had an ex- 
tremely light red stain. 

The question arises as to whether the live spermatozoa, dead spermatozoa or 
seminal plasma may be responsible for the reduction of the TTC. In this connec- 
tion several types of semen preparations have been reacted with TTC for 3 hr. 
at 46.5° C. at the rate of 5 mg. of TTC per ml. The data are presented in table 
3. These trials seem to indicate that the reduction of TTC can not be caused 
by seminal plasma alone but rather by either live or recently killed spermatozoa. 
However, live spermatozoa gave a much more intense color reaction than did re- 
cently killed spermatozoa. 

The high toxicity of TTC in semen, together with its extremely poor capacity 
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TABLE 3 
Color reactions of various semen preparations 
erg Description of sample Color rating 


i 1 ml. fresh semen 

2 1 ml. plasma from fresh semen 

3 1 ml. fresh semen—heat (46.5° C.) and cold (0° C.) 
shocked repeatedly to kill spermatozoa 

4 1 ml. plasma from no. 3 

5 1 ml. semen + 0.2 ml. toluene, incubated for 
3 hr. to kill spermatozoa 

6 1 ml. plasma from no. 5 

7 1 ml. fresh semen heated to 82° C. for 20 min. 


ow ou 


for staining spermatozoa, seem to preclude its use either as a vital stain for sper- 
matozoa or as a general indicator of spermatozoa vitality. 


SUMMARY 


Triphenyltetrazolium chloride is readily reduced to triphenylformazen, an 
insoluble red compound, by fresh dairy bull semen. Semen in which the sperma- 
tozoa have been killed by heat- and cold-shocking or by treatment with toluene 
also has the ability to reduce the compound, but to a lesser degree. The heating’ 
of semen to 82° C. for 20 min. destroyed its reducing ability. Seminal plasma 
exhibited no ability to reduce the tetrazolium. 

As judged by the effects of tetrazolium on the length of time which sperma- 
tozoa will maintain motility when incubated at 46.5° C., tetrazolium is very toxic. 
This together with its inability to stain spermatozoa adequately in its reduced 
state, precludes its use as a vital stain for spermatozoa or in measuring sperma- 
tozoa viability. 
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THE INFLUENCE OF PASTURE AND EARLY RUMEN DEVELOPMENT 
ON THE CHANGES IN THE PLASMA CAROTENOIDS, VITAMIN A 
AND ASCORBIC ACID AND THE LIVER STORAGE OF 
CAROTENOIDS AND VITAMIN A OF 
YOUNG DAIRY CALVES 


J. W. HIBBS anp W. D. POUNDEN 
Department of Dairy Industry, Ohio Agricultural Experiment Station, Wooster 


The favorable results obtained from feeding relatively large amounts of 
good quality hay, coupled with rumen inoculations, as a means of initiating 
early rumen function and meeting some of the vitamin needs of young calves, 
suggested the feasibility of utilizing pasture, when available, in young calf 
feeding. 

In an earlier communication (2), the changes in the blood plasma carotenoids, 
vitamin A and ascorbic acid during the first 6 wk. in calves fed milk and alfalfa 
hay with and without grain concentrates and with and without rumen inocu- 
lations with cud material from older cattle were presented. Calves fed on a 
ration consisting of whole milk and alfalfa hay had a much higher blood 
plasma carotenoid level than calves fed the same ration plus grain concentrates 
free choice. Little, if any, difference in plasma vitamin A was shown between 
the two groups. No effect from rumen inoculations could be detected in either 
the plasma carotenoids or vitamin A. However, a higher, more uniform level 
of ascorbic acid was maintained in inoculated calves fed only milk and alfalfa hay 
than in the uninoculated calves fed the same ration. 

In accompanying reports (5, 6), the influence of the ration, including vari- 
ous proportions of grain concentrates to roughage ingestion, on the establishment 
of certain rumen microorganisms was shown. 

This report presents the results obtained from feeding young calves on 
pasture with variations in supplemental hay and grain feeding and rumen in- 
oculations. The changes in the blood plasma carotenoids, vitamin A and as- 
corbie acid, liver storage of carotenoids and vitamin A and the gain in body 
weight are included. The influence of pasture and rumen inoculations on the 
establishment of certain rumen microorganisms in the same calves is pre- 
sented in an accompanying paper (7). 


EXPERIMENTAL 


Plasma carotenoids and vitamin A were determined by the procedure of 
Kimble (3), plasma ascorbic acid according to Mindlin and Butler (4) and 
liver carotenoids and vitamin A by an adaptation of the method of Guilbert 
and Hart (1). 

Experiment with young calves. Fifteen calves of both the Jersey and Hol- 
stein breeds were assigned at birth to one of five groups. The calves in groups 
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I and III were inoculated on the fifth, tenth, fifteenth and twenty-first days of 
age with cud material from older cattle (5) which were eating pasture. The 
ealves in groups II, [IV and V were not inoculated. 

All the calves were allowed to nurse their dams for the first 3 days and 
then were fed whole milk at the rate of 0.9 lb. per 10 lb. of body weight, based 
on the birth weight. Beginning on the fourth day of age, the calves in the 
first four groups were tethered out during the day on a lawn type (bluegrass, 
white clover) pasture. The stakes were moved periodically so as to provide 
fresh grazing. Some variation in the quality of the pasture resulted from 
weather conditions, but for the most part, it was of good quality. The in- 
oculated calves were kept separate from the uninoculated calves, both while 
on the pasture and when in the barn at night. One calf in each of the first 
four groups also was offered clover-timothy hay (second cutting) free choice 
while in the barn at night. 

The three calves in group V were not given access to pasture. They were 
given clover-timothy hay (second-cutting) and a 14 per cent simple grain 
mixture free choice, beginning at 14 days. Groups I and II were not fed any 
grain supplement in addition to pasture and milk, while groups III and IV 
were given the 14 per cent simple grain mixture free choice, throughout the 
experiment. The experiment was terminated at the end of the sixth week. 

Data showing the feed consumption and body weight gains are presented 
in table 1. The calves in all groups were bled as nearly as possible on the 
fourth and seventh days and weekly thereafter through the sixth week, and 
the samples were analyzed for carotenoids, vitamin A and ascorbic acid. Ten of 
the calves were slaughtered at 6 wk. of age and the livers were analyzed for 
carotenoids and vitamin A. The results of the blood and liver analyses for 
carotenoids are shown in table 2, those for vitamin A in table 3, and those for 
ascorbic acid in table 4. 

Experiment with older calves. Blood plasma carotenoids, vitamin A and 
ascorbic acid analyses also were made periodically on five of the six older calves 
which are mentioned in the accompanying paper (7), after they were turned 
out to pasture. The five calves ranged in age from 62 to 96 days of age 
(average 71 days) on June 7, 1948, when they were put on a permanent blue- 
grass, white clover pasture. 

Three of the calves had had their rumens inoculated artificially during the 
first 3 wk. after birth and two of them had not been inoculated. One of the latter 
two had picked up a partial inoculation in a natural manner. One of the 
three inoculated calves was given a fresh inoculation from a cow on pasture 
just before the calf was put on pasture. The changes in plasma carotenoids, 
vitamin A and ascorbic acid during the 5 wk. following the change from dry 
feeds to pasture are shown in table 5. 


RESULTS AND DISCUSSION 


Experiment with young calves. As shown in table 1, the calves that were 
offered hay ate a small amount in addition to the pasture. Most of the calves 
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TABLE 5 


Changes in the blood plasma carotenoids, vitamin A, and ascorbic acid of calves 
given access to pasture at approximately 10 weeks of age 


Calf Days after access to pasture 
no. pasture® 14 23 30 38 52 (Before pasture) 
Plasma carotenoids (y/100 ml.) 

163 42.8 368 416¢ 437 316 280 Inoculated 
17J 9 83.0 384 292¢ 399 398 305 Inoculated 
18H gb 38.8 264 292 312 276 190 Inoculated 
19H 9 11.4 366 181 232 255 221 Partial natural inoculation 
20H 9 37.2 384 463 418 307 206 Not inoculated 

Av. 42.6 353 329 360 310 240 

Plasma vitamin A (y/100 ml.) 

163 ¢ 7.5 12.0 13.5¢ 12.2 15.0 20.8 Inoculated 
17J 9 8.2 21.1 21.6¢ 11.9 24.8 24.4 Inoculated 
18H 44 8.2 11.7 13.9 10.8 9.9 14.8 Inoculated 
19H 9 12.8 21.4 21.2 22.0 22.3 19.4 Partial natural inoculation 
20H 9 6.9 16.6 20.2 16.4 15.5 17.0 Not inoculated 

Av. I i 16.6 18.1 14.7 17.5 19.3 

Plasma ascorbic acid (mg./100 ml.) 

163 2 .37 55 A7e 44 Al .37 Inoculated 
17J Q .60 61 .23¢ .35 42 46 Inoculated 
18H 44 64 -70 54 52 55 45 Inoculated 
19H 9 32 .70 48 .37 42 .36 Partial natural inoculation 
20H 9 68 Py .78 A7 AT 44 Not inoculated 

Av. 52 .66 50 43 45 42 

® Av. age 50 d. 


> Av. age 71 d. at beginning of pasture June 7, 1948. 
¢ Fed 1.5 lb. of grain daily after July 2, 1948. 
4Freshly inoculated just before pasture period from cow eating pasture. 


made satisfactory gains in body weight; however, considerable variation was 
observed. The calves fed on pasture and milk only (groups I and II) made an 
average increase in weight from birth to 6 wk. of 33.3 per cent while the calves 
that were fed grain in addition to pasture and milk (groups III and IV) 
averaged 41.8 per cent increase. No difference could be detected between the 
calves which were inoculated and those that were not, so far as their gains in body 
weight were concerned. This was true in both the grain-fed and no grain-fed 
groups. 


Blood plasma carotenoids of the pasture calves (groups I, If, III and IV) in- 


creased rapidly reaching an extremely high but variable level( average 255 y per 
100 ml.) at 6 wk. of age. The calves fed grain concentrates (groups III and IV) 
increased at a somewhat slower rate during the first 4 wk., but during the fifth 
and sixth wk. increased much more rapidly than the no grain groups (I and II). 
Much of this apparent difference was due to the extremely high levels attained 
by two calves, 4J and 12J. 

No difference was found between the inoculated and uninoculated calves so 
far as their plasma carotenoids were concerned, which is in agreement with 
the observations made previously (2) when hay was fed instead of pasture. 
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The control calves (group V) fed in the barn did not show any increase in 
plasma carotenoids during the entire 6-wk. period. As they were fed the same 
milk as the calves in the other groups, it is apparent that the increases in 
carotenoids in the other groups were due principally to utilization of carotenoids 
from the pasture grass. 

Liver storage of carotenoids was approximately seven times higher, on the 
average, in groups I, II, III and IV than in group V. While the liver storage 
of carotenoids is somewhat variable, no marked differences among the first 
four groups can be seen. Unfortunately, liver storage data were not avail- 
able in group I. ; 

The changes in the plasma vitamin A, although quite variable indicated no 
marked difference among the pasture fed calves (groups I, II, III and IV). 
The plasma vitamin A levels in these calves were consistently mach higher than 
those in the control group V. The vitamin A liver storage data do not show 
any clear cut difference among the pasture groups II, III and IV. No data were 
available in group I. The average liver storage of vitamin A of the pasture-fed 
groups was, however, more than twice that of the barn-fed calves. 

The changes in the plasma ascorbic acid were variable, but were mostly in the 
normal range. No particular significance can be attached to the trends in the 
data. The calves in control group V at 14 days of age had an average level of 
0.25 mg. per 100 ml. which is extremely low as compared to the other four groups. 

Experiment with older calves. When the five older calves (average age 71 
days) were turned out to pasture a marked increase in both plasma carotenoids 
and vitamin A occurred (table 5). Within 2 wk. the plasma carotenoids had 
increased more than eight times the pre-pasture level and the vitamin A nearly 
doubled. These high levels were maintained throughout the pasture period except 
for a decline in the carotenoids at the end, which probably was due to dry 
weather and maturing of the bluegrass. The accompanying rise in plasma 
vitamin A is another example of the increase in plasma vitamin A often ob- 
served concurrent with the fall from a high plasma carotene level to a lower 
level, as previously discussed (2). 

No marked changes in the plasma ascorbic acid resulted from access to 
pasture, except that a temporary average increase was noted just after the 
change from dry feed to pasture. 


SUMMARY AND CONCLUSIONS 


An experiment was conducted to measure the influence of pasture and early 
rumen development on the performance of calves and as a means of meeting some 
of their vitamin needs. Twelve calves, one-half of which were rumen inoculated 
with cud material from older cattle, were tethered during the day on a lawn- 
type bluegrass-white clover pasture beginning at 4 days of age. One-half of the 
calves in both groups were fed a 14 per cent simple grain mixture free choice 
while on pasture. The pasture calves were compared to three calves fed in the 
barn on dry feeds. Milk feeding of all calves was limited to 0.9 lb. per 10 lb. of 
body weight at birth. 
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The calves on pasture were able to utilize the nutrients from the grass, as 
indicated by their high blood plasma and liver carotenoid and vitamin A levels 
plus satisfactory growth and appearance. The calves fed grain in addition to 
pasture increased in body weight more rapidly than those that did not receive 
grain. The plasma carotenoids of the pasture-fed calves averaged 255 y per 100 
ml. at 42 days of age. The average plasma ascorbic acid level at 14 days of age 
was also higher in the pasture-fed calves than in those that did not receive pas- 
ture. Otherwise, no marked differences were observed in the plasma ascorbic acid 
among the groups. 

Rumen inoculations were not shown to affect the blood or liver vitamin levels 
which were observed, even though the inoculations and variations in the feed 
resulted in marked differences in the rumen microorganism picture (7). 

Data also are presented showing the changes in plasma carotenoids, vitamin 
A and ascorbic acid before and after turning five older calves out to pasture. 
These calves had been fed in the barn, three with and two without rumen in- 
oculation, prior to the pasture period. 

Based on these findings, plus those presented in an accompanying paper (7), 
it is concluded that good pasture grass, when available, can be utilized by 
calves, even at an early age, as an effective means of meeting some of their vita- 
min needs and as a source of other nutrients. 

The authors wish to acknowledge the assistance of John Tate, Miss Barbara 
L. Carson and C. E. Knoop in conducting this investigation. 
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THE INFLUENCE OF PASTURE AND RUMEN INOCULATION ON THE 
ESTABLISHMENT OF CERTAIN MICROORGANISMS IN 
THE RUMEN OF YOUNG DAIRY CALVES 


W. D. POUNDEN anp J. W. HIBBS 
Ohio Agricultural Experiment Station, Wooster, Ohio 


The use of certain rumen microorganisms as indicators of the presence or ab- 
sence of characteristic flora in young calves was described in a previous report 
concerning investigations of rumen development in these animals (4). The 
particular bacteria chosen for this purpose were observed quite regularly in sam- 
ples from mature stock consuming usual mixed rations. Generally, they were 
present, especially in samples from calf rumens, in sufficiently limited numbers 
to permit detecting variations in concentrations. Furthermore, they were among 
the rumen bacteria which can be identified most readily in stained smears in so 
far as morphology and staining characteristics permit. 

In the previous report (4), four of these microorganisms were referred to as 
being associated with a high proportion of hay ingestion. Large Gram-positive 
cocci in closely knit pairs were described, and these were referred to as the first 
hay-group bacteria. The following three bacteria made up the second hay-group 
and were described as (a) large Gram-positive, thick, fairly square-ended rods, 
(b) very large Gram-negative, cigar-shaped rods and (c) smaller Gram-negative, 
short rods in fours and multiples of four in shapes suggestive of window panes. 
Medium sized, comparatively thin, Gram-positive rods, which sometimes stained 
in a granular manner, were among the bacteria observed to be associated with the 
consumption of high proportions of grain. 

The bacteria which were observed to be associated with a high proportion of 
hay ingestion and also the protozoa sometimes failed to become established in 
young calves. Segregation of the calves from the older stock which apparently 
cut off their source of inoculum for some of these microorganisms, and the failure 
of the calves to ingest combinations of feeds suitable for development of the 
microorganisms were the two reasons involved. Under some conditions, the 
lack of usual microorganisms in the rumen appeared to be associated with a 
lowered state of health in these young animals (2, 4,5). The feeds involved in 
the above investigations were dry-feed rations consisting of hay and grain. The 
present report concerns results of a study of the rumen microorganisms in calves 
on pasture, both with and without hay and grain supplements. 


EXPERIMENTAL 


Two groups of Holstein and Jersey calves were used. The first consisted of 
12 calves which were tethered each day on lawn pasture beginning at 4 days of 
age. At night, they were kept in the barn in separate groups. They received per 
day 0.9 Ib. of milk for each 10 Ib. of body weight at birth. Half of them received 
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rumen inoculations in the manner described previously (4) when they were 5, 10, 
15 and 21 days old, using cud materials from cows on pasture. Some of the 
calves were fed either mixed hay or a 14 per cent protein grain mixture, or both, 
free choice while they were in the barn at night. 

The second group was composed of six calves which were between 39 and 96 
days of age, and which averaged 66 days at the time they were given access to 
pasture during the day beginning on June 7. They had been receiving milk, 
grain, and mixed hay. These calves received either whole milk or separated milk 
during the pasture feeding period. They were kept in the barn at night and 
were turned out each day on a mixed bluegrass and clover pasture in which 
growth of coarse types of weeds was fairly heavy in some places. Two of these 
calves received, in addition, 1.5 lb. per day of the grain mixture beginning on 
July 2. Four had received rumen inoculations during their first 3 wk. of age, and 
two of these four were given reinoculations with cud materials from cows on pas- 
ture. The rumen of the fifth had become partially inoculated in a natural man- 
ner, and the sixth was an uninoculated animal which had been raised in compara- 
tive segregation. 

Rumen samples were collected repeatedly from both groups and examined 
in the manner described previously (4). Protozoa were examined in the fresh 
state and Gram-stained smears were relied on for bacterial observations. The 
presence or absence of the same bacteria as formerly described was determined 
and the same designations that had been assigned to these have been followed. 
An attempt was made to grade the samples according to the relative numbers of 
these particular microorganisms which were observed; this consisted of making 
rough estimates of the concentration and assigning values ranging between 0 
and 4. 

RESULTS 


Experiment with young calves. The results of the examinations made on 
rumen samples collected from the 12 younger calves when they were 3 and 6 wk. 
old are presented in table 1. The treatment as regards inoculation, the type of 
feed given each calf, and the ratings assigned to the concentrations of some of 
the microorganisms in the rumen samples are included. 

Protozoa were present in the samples from all six of the inoculated calves at 
3 wk. of age and were present in great numbers at 6 wk., but were completely 
absent in the samples obtained from the uninoculated calves. Of the bacteria 
which had been observed to associate with hay ingestion (4), those in the first 
hay-flora group were present in samples from all but one of the inoculated calves 
at 3 wk. of age and in all at 6 wk. They were present in samples from two of 
the six uninoculated calves at 3 wk. and in those from four of them at 6 wk. of 
age. Bacteria designated as belonging to the second hay-flora group were present 
in samples from only one of the six inoculated calves at 3 wk. and in but four at 6 
wk. of age. The two calves in whose rumen samples they were absent were re- 
ceiving grain free choice. These bacteria were never observed in samples from 
the six uninoculated calves. Within their respective groups, samples from the 
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TABLE 1 
Ratings indicating the relative concentration of certain microorganisms in rumen samples from 
young calves following access to pasture beginning at 4 days of age 


Rumen microorganisms ratings? at: 


3 wk. of age 6 wk. of age 
Calf Feed 
Hay-flora Hay-flora 
Protozoa Protozoa 
I II I II 
Inoculated 
1H Pasture alone 3 2 0 3 3 2 
2J Pasture alone 2 3 1 3 3 2 
8 H Plus hay 2 3 0 3 4 3 
Uninoculated 
3 H Pasture alone 0 0 0 0 1 0 
15J Pasture alone 0 0 0 0 0 0 
9 H Plus hay 0 2 0 0 2 0 
Inoculated 
4 J. Plus grain 2 1 0 3 1 0 
5 H Plus grain 1 0 0 3 1 0 
11J Plus hay and grain 3 2 0 3 3 1 
Uninoculated 

6 J Plus grain 0 1 0 0 1 0 
14H Plus grain 0 0 0 0 1 0 
i2J. Plus hay and grain 0 0 0 0 0 0 


a Ratings: 1=few; 2=moderate numbers; 3=many; 4= masses. 


two calves receiving hay in addition to the pasture were rated as having the higher 
concentrations of the bacteria noted to associate with hay ingestion. 

Although not shown in table 1, samples from all 12 calves contained varying 
numbers of the Gram-positive rods designated in the previous report (4) as asso- 
ciated with grain ingestion. These were especially prevalent in samples from 
calves consuming a high proportion of grain during the first 4 wk. 

The general appearance and growth of all the calves was comparatively good. 
Their gains in weight are reported in an accompanying paper (3). Four calves 
suffered from attacks of diarrhea, which were of short duration and not severe, 
and all recovered without treatment. Two of these calves (numbers 5 and 11) 
had received rumen inoculations and two (numbers 12 and 15) had not; one re- 
ceived pasture alone (number 15), one pasture plus grain (number 5) and the 
other two pasture plus both grain and hay (numbers 11 and 12). 

Three other uninoculated calves which were born during the same period 
were kept in the barn continuously, were given milk and fed similar hay and grain 
free choice starting at 14 days of age. The results of examinations of rumen 
samples were rather similar to those previously obtained for calves handled in 
this manner (4). Protozoa were missing from all samples, and bacteria of the 
hay-flora groups were practically absent from all samples. On the other hand, 
great numbers of the Gram-positive rods observed to associate with a high propor- 
tion of grain ingestion were present in all samples. Of these three barn-fed 
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calves, two suffered from mild attacks of diarrhea of short duration, which 
desisted without treatment. 

Experiment with older calves. Data collected on rumen samples obtained 
from the older group of six calves on several representative days are presented in 
table 2. The ratings assigned on the basis of the relative concentration in the 
rumen samples of the particular microorganisms which were being observed are 
given. No marked change in the relative numbers of protozoa were noted 
throughout the period of observation. The two groups of organisms which have 
been observed to associate with hay ingestion tended to decrease in the samples 
during the first few days the calves were on pasture, but soon regained their 
former status. During this period, small Gram-negative short rods were espe- 
cially prominent in all the samples. When the calves were first turned out, the 
pasture was particularly lush. Besides these changes in the microflora, the 
plasma carotenoids also tended to vary considerably (3), indicating that the 
character of the pasture was more than likely involved in both variations. The 
ealf having a partial inoculation, which was acquired in a natural manner, de- 
veloped a rumen flora and fauna which appeared quite comparable to those of the 
inoculated animals after associating with them for approximately 2 wk. Micro- 
organisms in rumen samples from the uninoculated animal failed to become simi- 
lar to the others, even though they progressed somewhat in this direction. How- 
ever, characteristic microorganisms readily were established when the animal 
received an inoculation with cud materials from an older animal on July 30. A 
rumen sample obtained on August 23 was rated for protozoa as 3, for hay-flora 
group I as 3, and for hay-flora group II as 2. It was noted that the same rather 
large Gram-positive rods frequently seen in other uninoculated calves were pres- 
ent in many of the samples obtained from this calf. 

The percentage increases in weight on August 2 over the weights on June 2 
were 61.0 and 75.5 per cent for the two inoculated calves which received grain 
part of the time. For those which did not receive grain, they were 53.5 and 62.6 
per cent for the inoculated calves, 58.1 per cent for the naturally inoculated calf 
and 51.7 per cent for the uninoculated animal. The inoculated calf which gained 
53.5 per cent was a twin of the uninoculated caif. The latter calf suffered from 
recurrent mild diarrhea until after it received the rumen inoculation on July 30. 
Its tail and hind legs were fouled with feces almost continuously, which was 
seldom observed in any of the other calves. It also had a noticeably rougher 
hair coat. 

DISCUSSION 


The observation that the same rumen microorganisms were established as 
readily in the rumens of calves eating pasture as when they were consuming dry 
feeds is in line with the findings of others, including Bortree et al. (1), that 
these feeds promote the development of rather similar rumen flora. 

The absence in the uninoculated calves of certain characteristic microorgan- 
isms which were present in the rumens of inoculated calves indicates that calves 
having access to pasture are in no better position than those being raised on dry 
feeds as regards obtaining these microorganisms from sources other than the 
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bovine rumen. In the case of the younger calves which were eating lawn pasture, 
the lack of characteristic rumen microorganisms did not appear to be of much 
consequence in so far as gain in weight (3) or general health was concerned. 

The slowness with which the uninoculated calf in the older group developed 
rumen flora and fauna similar to the others while on pasture with inoculated 
calves was rather unexpected. The data collected on this ‘single calf cannot, 
of course, provide more than a slight indication of what may occur in similar 
animals under such circumstances. However, it does suggest the possibility that 
failure of characteristic flora and fauna to become established in the rumens of 
young animals, which are forced to depend upon pasture utilization to meet their 
nutrient requirements, may limit their ability to efficiently utilize some types of 
pasture. 

The comparatively normal existence which frequently is possible for calves, 
even though they lack some of the usual rumen microorganisms, probably is due to 
the fact that substitute organisms can do a creditable job. However, microorgan- 
isms that have developed over a long period of time in the environment of 
the rumen, would be expected to function most efficiently in this organ. 

When the role that segregation can play in the control of the spread of some 
infectious disease organisms is considered, the effect of such a management pro- 
cedure on the transfer of rumen microorganisms from animal to animal can be 


appreciated more readily. 
SUMMARY 


Rumen inoculations with cud materials from cows on pasture were given 
six of twelve calves which were fed milk and placed on lawn pasture at 4 days of 
age. Rumen protozoa and certain bacteria, used as indicators of the presence of 
varieties characteristically associated with a high proportion of hay ingestion, 
readily were established in all inoculated calves. The bacteria were established 
in a relatively less degree in two of the calves which received grain supplement 
free choice. Protozoa did not develop in the uninoculated calves. Some charac- 
teristic bacteria became established in four of the six uninoculated calves by 6 wk. 
of age, but were limited to one of the observed varieties and were relatively few 
in number. 

Characteristic rumen microorganisms became established only in relatively 
limited numbers in a milk-fed, uninoculated, 2-month old calf after being in 
a pasture for 7 wk. with four rumen-inoculated calves of similar age. The 
marked difference in microorganisms was rectified following rumen inoculation. 
Prior to inoculation, this calf had recurrent mild diarrhea and a comparatively 
rough hair coat while on pasture, but its percentage gain in body weight was al- 
most equivalent to an inoculated twin. 

Characteristic rumen microorganisms can be established in young calves on 
pasture when they are inoculated with cud materials from older cattle and when 
grain is not fed in excessive amounts. Calves possibly may be limited somewhat 
in their ability to utilize certain pastures, if characteristic ramen microorganisms 


are lacking. 
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PREPARTUM MILKING. III. THE PLASMA LEVELS OF CAROTENE 
AND VITAMIN A IN CALVES FROM DAMS MILKED PREPARTUM 
AND IN CALVES FROM DAMS MILKED POSTPARTUM’ 


H, D. EATON, R. E. JOHNSON, A. A. SPIELMAN, L. D. MATTERSON anv L. NEZVESKY 
Animal Industries Department, Storrs Agricultural Experiment Station, Storrs, Connecticut 


Prepartum milking results in a marked decrease in both the carotene and 
vitamin A content of colostrum (3). Since colostrum contributes a large pro- 
portion of these nutrients to the young calf, it is of value to know what effect 
prepartum milking of the dam has on these metabolites in the young calf. The 
purpose of this study was to determine the effect of prepartum milking of the 
dam on the carotene and vitamin A content of the plasma of the neonatal calf. 
Secondarily, these factors were studied in relation to two dietary regimes. 


EXPERIMENTAL 

Animals. A detailed description of the treatment, changes in certain blood 
constituents and composition of the colostrum of the dams of the calves used in 
this experiment has been reported previously (2, 3). Briefly, the dams were 
divided into four experimental groupings: 1-A, postpartum milked—basal 
ration; 1-B, postpartum milked—basal ration+1 million USP units of vitamin 
A daily for 30 days prior to the calculated parturition date; 2-A, prepartum 
milked for 10 days prior to caleulated parturition date—basal ration; and 2-B, 
prepartum milked—basal ration + vitamin A. There were nine calves from dams 
in group 1-A, ten calves from dams in group 1-B, and 11 calves each from dams in 
group 2-A and group 2-B. 

The calves were not allowed to nurse but were removed immediately after 
birth to individual pens in a separate portion of the barn. There the Ayrshire 
and Holstein calves received 6 lb. daily of their dams’ colostrum and milk for 
the first wk., and 7, 8, and 9 lb. of herd milk for the second, third, and fourth 
wk., respectively. Similar values for the Guernsey and Jersey calves were 5, 6, 
7,and 8 lb. All colostrum and milk were fed twice daily in nipple pails. At the 
beginning of the second wk. of age, each calf had free access to water, com- 
mercial dry-calf starter and mixed grass and clover hay. Each calf was weighed 
at birth and at weekly intervals thereafter to 4 wk. of age. In cases of scours, 
the milk allowance was reduced to one-half; and in three calves it was necessary 
to inject intravenously, at the rate of 1 grain per lb. of body weight, a 25 per 
cent solution of sodium sulfamethazine as a therapeutic agent. 

Samples and Analyses. Venous blood samples were drawn at birth and at 
weekly intervals thereafter to 4 wk. of age. The samples immediately were 
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chilled to 4° C. and centrifuged, and plasma carotene and vitamin A were deter- 
mined by the method of Kimble (7). Standard statistical procedures (5, 10) 
were used to test for differences between treatments. In the case of liveweight, 
the method of Wishart (14) was used, as well as methods outlined in Snedecor 
(10). 


RESULTS 


Data on the content of carotene and vitamin A in the blood plasma and live- 
weight at birth, and at weekly intervals to 4 wk. of age, are given in fig. 1 to 3. 
Prepartum milking resulted in lower levels of both plasma carotene and plasma 
vitamin A. Secondarily, the feeding of supplementary vitamin A to the dam 
prepartum resulted in higher levels of vitamin A in the plasma and in a de- 
pression in the levels of carotene in the plasma. 

—____ POSTPARTUM BASAL 
POSTPARTUM BASAL+VIT.A 


 PREPARTUM BASAL 
48. PREPARTUM BASAL +VITA 


2 
Oo 
uJ 
24) 
= 
12. 
= PLASMA CAROTENE 
0 2 3 4 


WEEKS 
Fig. 1. The effect of prepartum milking of the dam on the carotene content of the plasma 
of the dairy calf. 


Plasma carotene (fig. 1) was affected significantly by treatment. Calves 
from dams milked prepartum had lower average carotene plasma values 
(P<0.01) for the entire experimental period, and also lower average values for 
the period of 1 through 4 wk. of age (P<0.05), than those values for calves from 
dams milked postpartum only. A similar difference (P<0.05) existed at 1 and 
at 2 wk. of age. The feeding of supplementary vitamin A prepartum resulted in 
lower levels of plasma carotene, but these differences were not statistically sig- 
nificant. 
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_ Plasma vitamin A levels (fig. 2) were lower (P<0.05) from 1 wk. of age 
through 4 wk. in calves from dams milked prepartum. The feeding of supple- 
mentary vitamin A prepartum significantly (P<0.01) raised the blood plasma 
levels of vitamin A for the entire experimental period. Also, the blood plasma 
levels of vitamin A at birth were higher (P<0.001) in those calves from dams fed 
supplementary vitamin A than in calves from dams fed the basal ration alone. 

The liveweight increases (fig. 3) were greater in those calves from dams 
milked only postpartum and those calves from dams receiving supplementary 
POSTPARTUM BASAL 
POSTPARTUM BASAL+VIT.A 


PREPARTUM BASAL 
16_ __.. PREPARTUM BASAL +VIT.A 


MIGROGRAMS PERCENT 


PLASMA VITAMIN A 


| 2 3 4 
WEEKS 
Fie. 2. The effect of prepartum milking of the dam on the vitamin A content of the 
plasma of the calf. 


0 


vitamin A. An analysis of the actual gains during the 28-day experimental 
period and their linear coefficients, or either of these measures adjusted to the 
birth weight of the individual calves, failed to reveal statistically significant dif- 
ferences between treatments. 

Four calves from dams milked prepartum and fed the basal ration (group 
2-A) had scours for a period of 1, 1, 3, and 8 days, respectively. Two of these 
received intravenous injections of 25 per cent sodium sulfamethazine. In g:vup 
2-B, two calves had scours for 1 day each. No scours were observed in calves from 


| 
i 
| 
3 
| 
| 
/ ~ | 
~ j 
~ 
if 
7) 
“7 
8 | 
/ 
/ 
/ 
: 7 


CALVES OF DAMS MILKED PREPARTUM 1035 


dams milked postpartum and fed the basal ration (group 1-A). One calf in 
group 1-B had scours for a total of 7 days and received intravenous injections of 
25 per cent sodium sulfamethazine. Conversion of the percent days free from 
scours to an angle corresponding to the percentage, and analysis of variance of 
the angles showed no statistical differences due to treatment. 


—__—_ POSTPARTUM BASAL 
—~—— POSTPARTUM BASAL+VIT.A 
—.—... PREPARTUM BASAL 


95 PREPARTUM BASAL+VIT.A 


POUNDS 


LIVE WEIGHT 


65 


2 3 
WEEKS 


Fie. 3. The effect of prepartum milking of the dam on the liveweight changes of the 
dairy calf. 


DISCUSSION 


These data indicate that both management and ration during the prepartum 
period can influence the blood plasma levels of carotene and vitamin A in the 
young dairy calf. 

Previous workers (6, 8, 13) have reported difficulty in raising calves from 
cows milked prepartum, and Keyes et al. (6) have indicated that oral adminis- 
tration of a carotene preparation would alleviate scours and general inactivity in 
calves from dams milked prepartum. In this study, the blood plasma levels of 
vitamin A of the calves from dams milked prepartum and receiving the basal 
ration alone were, on the average, slightly above 10y per cent, which Boyer et al. 
(1) have indicated as adequate. There appears to be the possibility that a subop- 
timum intake of vitamin A might exist in calves when their dams receive limited 
amounts of carotene in their ration and are milked prepartum. However, other 
factors may influence the nutrition of the calf when its dam is prepartum-milked 
since not only is there a quantitative change in the contituents of colostrum, but 
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also a qualitative change as reviewed elsewhere (3). Although the vitamin A 
content of the colostrum of the dams milked prepartum and fed supplementary 
vitamin A was significantly greater than that for dams milked postpartum and 
fed no supplementary vitamin A (3), calves from dams in the former group did 
not maintain as high plasma vitamin A levels after 2 wk. of age as did calves from 
dams in the latter group. This suggests that colostrum contains a factor(s), 
apparently not found in milk, which results in greater efficiency in the utilization 
of vitamin A. Previous workers (4, 11) have indicated such, but more direct 
measurements are needed. 

The increase in blood plasma levels of vitamin A in those calves from dams 
fed supplementary vitamin A during the prepartum period confirms work previ- 
ously reported (12). In addition, the cases of scours, although few and not 
statistically significant, are in line with the previous report. The depression 
in carotene, likewise not statistically significant, is of interest; since intrauterine 
influences of supplementary vitamin A feeding apparently carry over into the 
neonatal calf under ‘‘normal’’ conditions of feeding and management. 

The greater but not statistically significant liveweight gains in calves from 
dams fed supplementary vitamin A prepartum is of interest. Previous workers 
(9, 12) have demonstrated significantly greater liveweight gains in neonatal 
Holstein calves due to prepartum feeding of supplementary vitamin A, and in 
Holstein heifers fed supplementary vitamin A directly. The lower but not 
significant weight gains in those calves from dams milked prepartum well might 
be due in part to suboptimum intakes of vitamin A. 


SUMMARY 

The effect of prepartum milking of the dam, for 10 days prior to the calcu- 
lated parturition date, on the plasma carotene and vitamin A levels, liveweight 
changes, and incidence of scours in 41 young dairy calves has been studied. 
Secondarily, the effect of feeding one million USP units of vitamin A daily for 
30 days prepartum was measured. 

The data indicate that prepartum milking significantly lowers the level of 
blood plasma carotene and vitamin A in calves from 1 wk. through 4 wk. of age, 
as compared to those values for calves from dams milked postpartum only. 
The feeding of supplementary vitamin A prepartum resulted in significantly 
greater blood plasma levels of vitamin A for the entire experimental period and 
lower but not statistically significant blood plasma carotene levels. The dif- 
ferences between treatments, in liveweight and incidence of scours, were not 
statistically significant. 
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ASSOCIATION ANNOUNCEMENT 


COLLEGIATE STUDENTS’ INTERNATIONAL CONTEST IN JUDGING 
DAIRY PRODUCTS 


Los Angeles, Cal.—Oct. 23, 1949 


Teams from 18 State Agricultural Colleges, participated in this, the fifteenth annual Contest 
sponsored by the Dairy Industries Supply Association, Inc., and the American Dairy Science 
Association. 


Following is a list of those who won high standings in the Contest: 


ALL PRODUCTS 


Individuals 
Herbert Ruggles, Iowa State College 
Richard Jackson Stanley, Mississippi State College 
Russell J. Moe, University of Minnesota 
Donald E. Miller, University of Illinois 
John R. Tedford, University of Connecticut 
Gene D. Lower, Ohio State University 
Lee R. Morgan, Utah State Agricultural College 
Harold A. Ramsey, Kansas State College 
Sam Louis Swett, Mississippi State College 
Robert K. Wight, Iowa State College 


> 


Teams 

1. Mississippi State College 

2. University of Connecticut 

3. Iowa State College 

4. Kansas State College 

5. University of Minnesota 

6. University of Massachusetts 
Tie 7. Michigan State College 
Tie 7. State College of Washington 

9. Utah State Agricultural College 

10. University of Illinois 


BUTTER 
Individuals 


Russell J. Moe, University of Minnesota 13.25 
Raymond G. Otto, University of Minnesota 14.67 
Herbert Ruggles, Iowa State College 14.74 
Donald E. Miller, University of Illinois 15.84 
Philip J. Blanchard, Jr., University of Massachusetts 15.92 
John R. Tedford, University of Connecticut 17.00 
Duane D. Walter, State College of Washington 17.50 
Warren C. Jones, Texas A & M College 18.17 
William R. Thomas, Oklahoma A & M College 18.33 
Edwin R. Frankel, Michigan State College 19.00 


po 


Teams 


University of Minnesota 57.92 
2. University of Massachusetts 60.93 
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Michigan State College 

University of Connecticut 

State College of Washington 

Mississippi State College 

Kansas State College 

University of Illinois 

Oklahoma A & M College 

Agricultural & Mechanical College of Texas 


CHEESE 


Individuals 
Sam L. Swett, Mississippi State College 
Richard Jackson Stanley, Mississippi State College 
Dee R. Morgan, Utah State Agricultural College 
John R. Tedford, University of Connecticut 
Dee McDonald Graham, Mississippi State College 
Max R. Hogan, Utah State Agricultural College 
Marvin Eskin, Michigan State College 
James D. Yoder, University of Nebraska 
Alfred Cohn, Michigan State College 
William Edmondson, University of Connecticut 


Teams 
Mississippi State College 
Utah State Agricultural College 
Michigan State College 
Iowa State College 
University of Nebraska 
University of Connecticut 
University of Massachusetts 
Kansas State College 
University of Minnesota 
Texas Technological College 


ICE CREAM 
Individuals 

Roger W. Hunt, University of Connecticut 
Herbert Ruggles, Iowa State College 
Harold A. Ramsey, Kansas State College 
Donald E. Miller, University of Illinois 
Richard Jackson Stanley, Mississippi State College 
Robert K. Wight, Iowa State College 


Philip J. Blanchard, Jr., University of Massachusetts 


Donald Brighton, University of Idaho 

James A. Brotsos, University of Illinois 

George L. Weir, Iowa State College 

Duane D. Walter, State College of Washington 


Teams 


Iowa State College 
University of Connecticut 
Mississippi State College 
State College of Washington 


63.51 
64.34 
64.51 
68.10 
68.52 
68.68 
71.50 
72.34 


26.08 
27.59 
30.75 
31.02 
31.17 
31.26 
31.92 
32.51 
32.84 
32.93 


84.84 
100.60 
102.00 
104.60 
105.18 
106.38 
110.43 
110.61 
111.86 
112.51 


22.67 
25.00 
25.84 
27.34 
27.67 
28.00 
28.00 
28.50 
29.17 
29.50 
29.50 


82.50 
84.84 
93.18 
93.67 
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University of Massachusetts 
University of Idaho 
University of Minnesota 
Michigan State College 
Kansas State College 

Ohio State University 


MILK 
Individuals 


James Howard Sherrod, Kansas State College 
Gene D. Lower, Ohio State University 

Robert K. Wight, Iowa State College 

Russell J. Moe, University of Minnesota 

Richard Jackson Stanley, Mississippi State College 
Dee R. Morgan, Utah State Agricultural College 
James Warren Newell, University of Nebraska 
Harold A. Ramsey, Kansas State College 

William C. Coker, A & M College of Texas 

Donald E. Miller, University of Illinois 


Teams 


Kansas State College 

Iowa State College 
Mississippi State College 
State College of Washington 


* Agricultural & Mechanical College of Texas 


Utah State Agricultural College 
Ohio State University 
University of Illinois 
University of Connecticut 
University of Minnesota 


95.00 
95.67 
95.69 
97.17 
99.85 
100.34 


12.25 
14.50 
15.67 
15.92 
16.42 
18.75 
19.25 
19.42 
19.75 
19.79 


52.59 
59.97 
64.67 
66.42 
68.42 
70.00 
70.50 
70.79 
70.92 
71.09 
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Defiance 

WAGNER, WILLIAM, Canal Fulton 

Way, H. O., 2403 Prospect Ave., Cleve- 
land 15 

Wenxk, C. G., 725 East Ave., Hamilton 

Weiser, Harry H., Dept. of Bact., Ohio 
State Univ., Columbus 10 

WickHAM, J. C., 4227 W. 36th St., Cleve- 
land 

WIEDEMER, ARTHUR, 201 Euclid Ave., Green- 
ville 

Witson, Horace K., 330 E. Paint St., 
Washington C.H. 

WISCHHUSEN, J. F., 15031 Shore Acres Dr., 
Cleveland 10 

WOoEBKENBERT, NORBERT H., 1623 Rose PIl., 
Cincinnati 29 . 

Woopyarp, W. O., Cudahy Packing Co., 
Washington C.H. 


Student Affiliates: 


ABELL, Cart T., 154 E. Woodruff, Columbus 
ANTEL, RICHARD K., 2625 Euclid Hts. Blvd., 
Cleveland 6 
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ARGEROS, JOHN, Room 106 River Rd. Dorms, 
Columbus 

BALDWIN, CHARLES S., 868 Dennison Ave., 
Columbus 

BAUMAN, WARREN, 3 14th Ave., Columbus 

BAxTeR, RIcHARD C., 333 W. 5th St., 

Delphos 

BEARDSLEY, JOHN E., 2208 Indiana Ave., 
Columbus 

' BEERY, CARL, R. D. 1, Lancaster 

BENDER, ROLAND D., 87 W. Northwood, 
Columbus 

BENSON, Kirk, 123 Selby Blvd., Worth- 


ington 
BETZEL, FRED, 290 Garden Rd., Columbus 
BoTscu, R. M., R.D. 2, Grafton 
BRICKER, DUANE, R. D. ’3, Massillon 
Brown, KENNETH, Cristdale Farm, Route 2, 
Loudonville 
— Rosert, 2005 Summit St., Colum- 
us 
BUSKENMEYER, DALE F., Route 3, Box 32, 
Swanton 
CaRsON, HERMAN, 1957 Indianola Ave., 
Columbus 
CHAPMAN, GEORGE A., 60 E. Lane Ave., 
Columbus 
CLAY, FRED, 1478 N. 5th St., Columbus 
CLAYTON, KEITH, 1831 N. 4th St., Columbus 
CoFFMAN, FRED E., R. D. 1, Germantown 
CONNELLY, ROBERT M., 27 Boulevard, Shelby 
ConRaD, Harry R., Dairy Husbandry Dept., 
Ohio State Univ., Columbus 10 
CooPER, PAUL, 33 14th Ave., Columbus 
Copr, Howarp D., 429 McKinley Ave., 
. Crooksville 
CRECELIUS, Bos, Allen Hotel, Bellevue 
CuLP, WILLIAM R., 6064 Monroe St., Mar- 
tins Fe 
— VirGiL, 287 E. Tulane Rd., Colum- 
us 
Davis, CHARLES, 266 S. Knox Rd., Apt. D, 
Columbus 
Davis, Howarp E., 23 Chittenden Ave., 
Columbus 
DeBrosse, A. C., P. O. Box, University Sta- 
tion, Columbus 
DENTNER, RICHARD, 334 N. Burgess Ave., 
Columbus 
DieTricH, JOHN P., 5019 N. High St., 
Columbus 
Dub ey, DAvip, 1772 W. 1st Ave., Columbus 
DuLine, WILLIAM, Route 4, Coshocton 
EBERT, EDWARD, R. D. 1, Lockbourne 
EBERT, WILLIAM, 740 Kimball Pl., Columbus 
ELTzROTH, EARL, 1957 Indianola Ave., 
Columbus 
EzELL, MILEs, 1373 E. Hudson St., Colum- 
bus 
FARIsON, RIcHARD B., Box 29, McClure 
FECHHEIMER, NATHAN, Hopewell Rd., Mont- 
gomery 
FISCHER, JESSIE, Baker Hall, Box 219, Ohio 
State Univ., Columbus 10 
FLANAGAN, PAUL, 141 13th Ave., Columbus 
Foae, Donatp E., Court House, Lancaster 
Foster, DEAN, R. D. 3, London 


FOWLER, WILLIAM, 609 Spruce St., Caldwell 

Fox, CARMEN, R. F. D. 1, Seville 

Fox, KENNETH, 171 E. Northwood, Colum- 
bus 

FRERIKS, JAMES H., 341 W. 6th Ave., Co- 
lumbus 

GARMAN, WALTER, 25 W. Frambes Ave., Co- 
lumbus 

GEPHART, WILLIAM A., 1339 Ducksberry 
Ave., Columbus 

GIFFORD, Myron, R. D. 1, Galena 

Gass, DALE, 3377 Kenny Rd., Columbus 

GOEDDE, GERALD H., 1918 Indianola Ave., 
Columbus 

GuIDER, DONALD, 64 W. Duncan St., Colum- 
bus 

Harper, W. JAMES, Dairy Dept., Ohio State 
Univ., Columbus 

HARPSTER, Rosert, R. D. 1, Jeromesville 

HARTLEY, RICHARD, Dairy Technology Dept., 
Ohio State Univ., Columbus 10 

HAwE, GeEorceE E., 611A Hess Rd., Colum- 
bus 10 

HAWTHORNE, Morris, 126 Chittenden Ave., 
Columbus 

Hortus, DoNaup, Ohio Club, Stadium Dorm, 
Ohio State Univ., Columbus 1 

Hoover, A. S., 461 E. Sandusky St., Findlay 

Hoover, B. J., 2656 Tremont Rd., Columbus 

Howe, 2097 Summit St., Columbus 

JOHNSON, HENRY R., 550 W. Ontario, Lima 

JONES, DAviD, Route 1, Delaware 

Joyce, JOHN B., JR., 332 Westland Ave., Co- 
lumbus 9 

Kacy, DONALD, 1230 Neil Ave., Columbus 

KENSINGER, WILLIAM §., R. D. 2, Greenfield 

KISHMAN, GEORGE, 385 E. Tulane Rd., Co- 
lumbus 

Kou, N. D., 430 N. Clairmont Ave., 
Springfiel d 

KOHLMORGAN, ELMER, 1825 Atlantic St. 
N.E., Warren 

Kova, Frank, 70 E. 18th Ave., Columbus 

LaADRACK, EUGENE, 427 W. Elm St., Wash- 
ington C.H. 

LAISHLEY, P. L., Martin Bldg., Crestline 

LANGE, DONALD, Box 169, Washington C.H. 

Loo, CHING CHEE, 1020 River Rd. Dorm, Co- 
lumbus 10 

Lower, GENE, 12 University Place, Colum- 
bus 1 

Lutz, Harry C., 805 N. Market St., Troy 

Massiz, JOHN W., 175 E. 13th Ave., Colum- 
bus 

McKEtvey, Paut L., 4480 Lincoln Ave., 
Shadyside 

Miurorp, 70 2nd St., Ritt- 
man 

Moors, V., Pleasant City 

MUSGRAVE, DONALD K., Wharton , 

Napa, R. A., Central YMCA, Columbus 

NEEL, LAWRENCE, Jr., 510 N. "Main St., Orr- 
ville 

NEUHARDT, VERNON A., R. D. 2, Lewisville 

OBERSCHLAKE, Hamersville 

OWEN, GENE, River Rd. Dorms, Columbus 
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PANIGOT, EuGENE, 130 Brady Circle, Steu- 
benville 

PauLin, Marvin E., R. D. 2, New Paris 

PETERSON, RAYMOND D., 504 ‘Gallia St., Apt. 
D, Columbus 

PopPLin, Parry M., 86 W. Main St., Carroll- 
ton 

Purpy, L., Killbuck 

RENNER, KENNETH R., Dairy Technology 
Dept., Ohio State Univ., Columbus 10 

REVELOS, GEORGE J., 114 Harrison St., Mid- 

dletown 

Ruoves, JAMEs A., JR., R. D. 2, Salem 

RICHMOND, RoserT N., R. F. D., Huntsburg 

RICKARD, HERMAN, R. D. 3, Albany 

PavuL, 8005 W. Broad St., Galloway 

RIENKE, EvGENE, 3421 Lyleburn Place, Cin- 
einnati 20 

RINEHART, L. VAUGHN, R. D. 1, Galion 

RoBerts, JAMES, 386 S. Terrace, Columbus 

RosInson, RoBert F., 224 Mound St., Logan 

RousH, DAte K., Southeastern Ohio Agr. 
Expt. Farm, Carpenter 

RovusH, HARoLp, 141 W. Northwood Ave., 
Columbus 

RyvDER, WENDELL, 1918 Ave., Co- 
lumbus 

ScHELL, LEoNaRD, R. D. 2, Apple Creek 

SCHERER, RosertT D., Haverhill 

SCHILLINGER, JOHN, 2684 Neil Ave., Colum- 
bus 

ScuMipt, Ropert E., 4355 St. Lawrence 
Ave., Cincinnati 

SCHNEIDER, JOHN W., Box 232, Sugarcreek 

SCHROEDER, HAROLD, Plumb Hail, Ohio State 
Univ., Columbus 10 

Scotr, GEORGE, 1131 Deacon St., Springfield 

10 


SEIBERLING, DALE A., 107 E. Lane Ave., Co- 
lumbus 

SEMONES, VERNON, 4316 Gallia St., New 
Boston 

SENADENOS, SAM, 312 Tibet Rd., Columbus 

SHIFFERMILLER, WILLIAM E. , 8064 N. Main 
St., Dayton 

SICKAFOOSE, DoNnALD G., 81 W. Frambes, 
Columbus 

SIppALL, Rosert L., 560 Roslyn Ave., Akron 

Simmons, AuGustT R. D. 3, Cambridge 


Srmumons, Luioyp V., JRz., 56 W. Frambes 
Ave., Columbus 

SMITH, Ross, 3422 Oakway Drive, Toledo 9 

SMoors, EDWARD, 2382 Brentwood Rd., Co- 
lumbus 

SmytTH, Frank, 807 River Rd. Dorm, Ohio 
State Univ., Columbus 10 

SNIDER, JOHN, River Rd. Dorms, Columbus 
10 

SNoppy, WALTER, Shreve 

SPRANG, RALPH, 583 Hess Rd., Apt. B, Co- 
lumbus 

Squires, HaRoup C., 76 W. Woodruff Ave., 
Columbus 

STaFrorD, J. R., R. D. 2, Tipp City 

STANTON, JIM, 2357 Linden Ave., Columbus 

Starr, MERLE, 1957 Indianola Ave., Colum- 
bus 

STRACHLER, RAYMOND D., 412 Knecht Drive, 
Dayton 

SuMMERS, DONALD, R. D. 2, Urbana 

THARP, VICTOR, Blue Crystal Farm, Hilliard 

TISHER, KENNETH, 2280 N. High St., Co- 
lumbus 

Titus, JAMEs B., Rutland 

VOGELGESANG, CHARLES, 927 10th St. N. E., 
Massillon 

VozABULE, BERNARD T., Box 90, Southern 
Rd., Everett 

Wasy, JOHN C., 82 W. 3rd, Columbus 

WEBB, WILLIE 2272 N. High S8t., Co- 
lumbus 

WEBER, V., R. D. 2, Box 43, Lewis- 
ville 

WEBER, EDWaRD, 416 Glenwood Ave., Cin- 
cinnati 

WELLs, DALE, 86 W. Norwich Ave., Colum- 
bus 

WESTRICK, FRANCIS C., Route 3, Defiance 

WHINERY, GEORGE B., 81 E. College St., 
Alliance 

WITHERSPOON, WILLIAM, 459 E. Dunedin 
Rd., Columbus 


: WHITTAKER, ARNOLD, 4409 Westway, Toledo 


12 
YoveEr, ORIE, 1359 Dennison Ave., Columbus 
ZIEGLER, DONALD E., Apt. F, 2594 Putman 
St., Columbus 


OKLAHOMA 


Members: 


BEROUSEK, E. R., Dept. of Dairying, Okla. 
A&M, Stillwater 

BoEHR, Joun W., Extension Service, Okla. 
A & M, Stillwater 

BURKEY, JouN P., 121 8. Hugh, Cushing 

CAVE, H. , Dept. of Dairy Husbandry, 
Okla. A & Stillwater 

COoLVERT, RICHARD W., Ardmore 

CROWNOVER, WILLIAM M., Box 52, Pawhuska 

GATHERS, WAYNE E., Box 1536, Tulsa 

— WENDELL, 1712 8. Yorktown, Tulsa 


HOLLAND, THEODIEs H., Langston Univ., 
Lan gston 

Jausan, Joun C., A & M College Campus, 
Okmulgee 


JOHNSON, Pau E., Dept. of Dairying, Okla. 
A&M ‘Stillwater 

KUHLMAN, A. Dairy Dept., Okla. A & 
M, 

LEWIS, J. C., 319 W. Pierce, Mangum 

LOEWENSTEIN, Morrison, Dept. of Dairy- 
ing, Okla, A & M, Stillwater 

MAcVicaR, RoBERT, Agr. Chemistry Re- 

search, “Okla. A & M, Stillwater 

Dairy Dept., Okla. 
A &M, Stillwater 

Otson, H. C., Dept. of Dairying Okla. A & 
M, Stillwater 

ScHWaRz, Lez R., Carnation Co. of Okla., 
Tulsa 

Stinnett, L. H., Extension Service, Okla. 
A & M, Stillwater 


q 
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THoMASON, Louis C., 713 N. Davis, Enid 
TRZCINSKI, SAM C., 2030 Denver, Muskogee 


Student Affiliates: 

ANDERSON, RoBErT E., 314 Knoblock, Still- 
water 

BAKER, JAMES B., 102 Stadium, Okla. A & 
M, Stillwater 

BARBEE, LEwis F., JR., Box 85, Veterans 
Village, Stillwater 

Basse, RoBert W., 240 Duck St., Stillwater 

BuRTON, CHARLES 2614 S. Shartel, Okla- 
homa City 

CoFrFIELD, A. W., Box 626, Drumright 

Core, Witt1AM J., P.O. Box 815, Homin 

Davis, ALBERT 463 Cordell ‘Hall, Okla. 
A & M, Stillwater 

DEEDS, ESMUEL W., Box 664, Veteran’s Vil- 
lage, Stillwater 

EDMONDSON, Locke F., 
Stillwater 

EISENHAUER, CHARLES, R. R. 3, Newkirk 

FOsHEE, WILLIAM A., 402 Washington St., 
Stillwater 

Goods, AL, Route 1, Poteau 

GUTHRIE, CHARLES K., 511 W. 7th, Still- 
water 

DAN E., 1204 S. W. 31st St., Okla- 
homa City 

HAMILTON, ‘Buy G., 264 Cordell Hall, Still- 
water 

HANKINS, JAMES, 5174 West St., Stillwater 

HARDIN, GEORGE, Route 2, Stillwater 

HARRINGTON, Dwain F., Box 643, Veteran’s 
Village, Stillwater 

Hays, Jim L., 1339 N. Atlanta 

Hickey, BRYCE, JR., 418 S. Independence, 
Sapulpa 

KeEIRN, L., Box 655, Veteran’s Vil- 
lage, Stillwater 

KEIRN, ORAN R., R. D. 3, Glencoe 

KERNAN, FRANK H., JR., Box 837, Veteran’s 
Village, Stillwater 

Knirz, Dick, No. 10 LaRue Midi., Veteran’s 
Village, Stillwater 

Kozet, Karu A., R. D. 3, Shawnee 

LAvUBACH, Marvin R., 201 West St., Still- 
water 

Lone, JOHN Epwanp, 201 Duncan, Still- 
water 

Lona, OrrIAn B., Hallett 

McCarro.L, L. M., 2336 B. N. E., Miami 

McDowett, L., 240 Hester, Still- 
water 


1411 Har‘ford, 


OREGON 


Members: 

Branpt, Lewis C., 28 N. 22nd St., Corvallis 

Branpt, P. M., Div. of Animal Industries, 
Ore. State Agr. College, Corvallis 

Byers, JoHN H., Dairy Dept., Ore. State 
College, Corvallis 

ELLIKER, Paut R., Dept. of Bact., Ore. State 
College, Corvallis 

Ewatt, H. P., 209 Dairy Bldg., Ore. State 
College, Corvallis 


MITCHELL, Estes D., 323 West St., Still- 
water 

PARKER, GEORGE M., Box 528, Veteran’s 
Village, Stillwater 

PARKER, GEORGE M., Unit 10, Apt. 7, Jordan 
St., Stillwater 

Parsons, G. F., Jr., Box 731, Idabel 

PERKINS, BILLY GENE, Route 2, Wewoka 

PITTMAN, ARMON A., 7 E. Woodrow Place, 
Tulsa 6 

Porter, PHiuip B., Box 78, Veteran’s Vil- 
lage, Stillwater 

Prescort, Hurston E., 121 8. Main, Still- 
water 

PROPHET, RUSSELL E., Box 873 Veteran’s 
Village, Stillwater 

REEcE, M. F., JR., Route 2, Stillwater 

Ruppert, Bos J., 267 Cordell Hall, Still- 
water 

ScuMipT, KENNETH F., 210 N. G St., Musk- 


ogee 

ScumipT, SAMUEL, Box 526, Stillwater 

SHARKEY, Roy, Jz., Pond Creek 

SHEETS, Bos, Route 1, Box 219, Tulsa 

SMITH, ARTHUR J., 267 Cordell Hall, Still- 
water 

SmiTH, JAMEs D., 321 N. Duck, Stillwater 

SMITH, JOHN A., 619 Market St., Muskogee 

Stacy, J. W., New Castle 

STAHL, Perry, 408 Duck St., Stillwater 

STEPHENS, Bossy Jog, 461. Cordell Hall, 
Okla. A & M, Stillwater 

STEPHENS, WILLIE O., 1523 W. 6th St., Still- 
water 

Stout, Virait E., 401 S. Townsend, Ada 

STREICH, MERLE, 302 Knoblock, Stillwater 

TARRANT, HarowD, 307 Hanner Hall, Still- 
water 

THOMAS, WILLIAM, R., 713 College Ave., 
Stillwater 

Von GUNTEN, R. L., 1806 College Ave., 
Stillwater 

WALKER, CHARLES H., Dairy Dept., Okla. 
A & M, Stillwater 

WILLIAMS, GraDy F., Dairy Dept., Okla. 
A & M School of Tech. Training, Okmul- 


ee 

RAuPpH, Box 554, Veteran’s Vil- 
lage, Stillwater 

Witson, Ropert W., 707 Adams, Stillwater 

WLATER, PauL E., 240 Husband, Apt. 1, 
Stillwater 

Woops, WILLIAM H., 354 Cordell Hall, Okla. 
A & M, Stillwater 


GrorGE, J. 8., Tillamook Co. Creamery 
Ass’n., Tillamook 

Guiynn, J. K., 1935 8. W. Park, Portland 

Haae, J. R., Agr. Expt. Station, Corvallis 

Howe, H. B., Route 1, Box 921, J. J. 
Astor Expt. Station, Astoria 

Jones, Ipwat R., Dairy Dept., Ore. State 
College, Corvallis 

Keyser, H. C., ¢/o Dairy’s Supply Co., 
Ine., 506 S. E. Union Ave., Portland 
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Kuaus, Frep C., 138 8. Liberty, Salem 

LONGWELL, BRYANT R., Consolidated Food 
Co., Cornelius 

McKENzIE, FRED, Ore. State College, Cor- 
vallis 

Meapows, Eutmer J., 302 Corbett Bldg., 
Portland 4 

MILLER, DoNALD, Dept. of Bact., Ore. State 
College, Corvallis 

Morse, Roger W., Extension Dairyman, Ore. 
College, Corvallis 

OLouFra, MoHAMED M., 620 N. 21st St., Cor- 
vallis 

RICHARDSON, GEORGE A., Dept. of Dairy 
Husbandry, Ore. State College, Corvallis 

Rowe, Gorpon A., Dairy Bldg., Room 307, 
Ore. State College, Corvallis 

STEIN, Roy W., 1313 8S. E. 12th St., Portland 

Swanson, Ep@ar H., Dairy Coop. Ass’n., 
1313 S. E. 12th Ave., Portland 14 

WaGGONER, RALPH W., Box 333, Klamath 
Falls 

WEssTER, Harry L., Clatskanie 

WitsteEr, G. H., Dept. of Dairy Husbandry, 
Ore. State College, Corvallis 


Student Affiliates: 
BausAra, Darius 8., Dept. of Food Tech- 
nology, Ore. State College, Corvallis 
Bere, LESLIE R., c/o Langlois Cheese 
Makers, Langois 


BERGER, PAvuL C., Route 3, Albany 

Burcu, I. M., Route 1, Box 273, Corvallis 

CorRNETT, JOHN A., JR., 32 N. 26th St., 
Corvallis 

CovineTon, J. L., 637 N. 14th, Corvallis 

CowGILL, Forrest L., 231 Mall St., Corvallis 

SAM, 440 N. 6th St., Corvallis 

GANGER, R., 8 N. 27th, Corvallis 

GARNER, LYELL B., Route 1, Box 323, Gaston 

Jacoss, Brutas L., Route 4, Box 181, Cor- 
vallis 

Murray, R. N., 812 Pacific Terrace, Kla- 
math Falls 

Ouson, ALVIN E., 2040 Jackson St., Corvallis 

Parpia, H. A. B., Oregon State College, 
Corvallis 

REGELE, RopGeErR L., 942 N. 9th St., Corvallis 

Rock, Witrorp D., 2500 Monroe St., Cor- 
vallis 

ScHMIDLKOFER, JOSEPH C., 129 W. Douglas, 
St. Roseburg 

STREET, MARION C., 135 S. 9th St., Corvallis 

Srreirr, RoBert, 6140 8. W. Shattuck Rd., 
Portland 19 

WALLACE, ARTHUR J., 9844 N. E. Pacific St., 
Portland 

Youne, KeiTH F., 617 8. E. Main St., Port- 
land 


Youne, ORVILLE, 207 N. 21st St., Corvallis 


PENNSYLVANIA 


Members: 


ALMQUIST, JOHN, O., Dept. of Dairy Hus- 
bandry, Penn. State College, State College 
ANDERS, HERBERT K., Agr. Extension Ass’n., 
Box 487, Williamsport 
ARNOLD, RICHARD N., R. D. 9, York 
AUSTIN, CARLTON J., Supplee-Wills-Jones 
Milk Co., 15 S. 34th St., Philadelphia 4 
BARNHART, JOHN L., Swede Rd., Norristown 
Bream, A. LELAND, 141 Ridge Ave., State 
College 
BENNY, WALTER, 195 E. Main St., Bradford 
Boruanp, A. A., 310 8. Burrowes St., State 
College 
BorTreEE, ALFRED L., Dept. of Animal Hus- 
bandry, Penn. State College, State College 
BRACKE, GEORGE M., Rieck-MeJunkin Dairy 
Co., 1345 Forbes "St., Pittsburgh 
Brock, O. CARLYLE, 519-29 E. 18th St., Erie 
Bryan, 8., R. D. 1, Perkasie 
CLAXTON, A. J., Meadow Gold Dairies, Inc., 
126 Denniston Ave., Pittsburgh 


CoueE, C. I., Philadelphia Inter-State Dairy 


Council, 234 S. 22nd St., Philadelphia 3 


CoLpREN, JoHN, 700 W. Middle St., Hanover 


CoLEMAN, Paut E., R. D. 1, Wexford 


Cone, J. FRANK, Dept. of Bacteriology, 


Penn. State College, State College 

DAHLE, CHESTER D., Dairy Dept., State 
College 

Davey, WILLIAM R., Room 125, Dairy Bldg., 
State College 

Dawpy, Max L., Dairy Dept., Penn. State 
College, State "College 


DEvBLER, E. C., Bucks County, Newtown 

Doan, F. J., Dairy Dept. Penn. State Col- 
lege, State College 

Draeao, T., 35 W. Pine St., 
Knightstown 

DutcHeErR, R. ADAMS, 254 E. Hamilton Ave., 
State College 

EDINGER, Fioyp G., 429 N. Main Ave., 
Scranton 4 

Ercu, A. GLYNN, Lewisburg 

GALLLICKER, Lovu!s, Gallicker Ice Cream Co., 
453 Franklin St., Johnstown 

GearHartT, C. R., Penn. State College, State 
College 

Geyer, FRANK E., 601 Laver Rock Rd., 
Glenside 

GirrorD, CLAUDE W., Farm Journal, Inc., 
Washington Square, Philadelphia 5 

GILMORE, HERBERT C., 213 Dairy Bldg., 
State College 

GossER, 409 Warrington Ave., 
Pittsburgh 10 

GREENLEAF, FREDERICK M., 1724 Congress 
St., Allentown 

Grow, WALTER, Fluid Milk Plant, 265 Beech 
St., Pottstown 

GuERRANT, N. B., Penn. State College, State 
College 

HapFIELD, WILLLIAM A., Penn. Salt Mfg. 
Co., 1000 Widener Bldg., Philadelphia 7 

Hamor, A., Mellon Institute, 4400 
5th Ave., Pittsburgh 13 

Hipincer, Orvis, 204 Times Bldg., Penn. 
Ave. & Spruce St., Scranton 


: 
3 
4 
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Horn, DAvip WILBuR, Box 666, Bryn Mawr 

JAGGARD, GEORGE, 2300 Locust St., Phila- 
delphia 3 

JouNson, H. 8., 119 Federal St., 
burgh 12 

JOHNSON, LAWRENCE W., Whitmoyer Labor- 
atories, Inc., Myerstown 

Jones, P. D., Dairy Dept., Penn. State Col- 
lege, State College 

JOSEPHSON, D. V., Dairy Dept., Penn. State 
College, State College 

Juzi, H., Guernsey Breeders 
Assoc., Box 491, Harrisburg 

KEEN, Rosert H., Queen Dairy Co., Ine., 
413-19 8S. Queen St., Lancaster 

KENT, ALBERT L., R. D. 1, New Albany 

Kester, M., Dairy Husbandry Dept., 
Penn State College, State College 

KILGoRE, JAMES, Route 1, Northampton 

Kine, Cuirton J., Box 25, Dayton Arm- 
strong Co. 

Kirk, J. J., 409 Maple Ave., DuBois 

Kwnopt, C. B., Dept. of Dairy Husbandry, 
Penn. State College, State College 

LAUGHLIN, JOHN, Menzie Dairy Co., 1909 
River St., McKeesport 

Rospert K., 397 E. Upsal St., 
Philadelphia 19 

McCanpigss, J. Coutter, R. D. 5, Butler 

McCuvurE, JosEPH W., New Wilmington 

MoGralIL, GERALD, 3010 N. 3rd St., Phila- 
delphia 

Harry S., Meadow Gold 
Dairies, Inc., 126 Denniston Ave., Pitts- 
burgh 6 

MEISENHELDER, SAM F., R. D. 2, Dover 

MeE.tIK, La RvuE T., 426 Memorial Ave., 
Grove City 

MERRILL, HowArp J., 206 Dairy Bldg., State 
College 

Moore, Rosert B., 1808 W. 24th St., Erie 

NAGEOTTE, JOE, Dairy Extension Specialist, 
213 Dairy Bldg., State College 

OumsTEAD, R. H., Dairy Bldg. Penn. State 
College, State College 

Orto, B. Frank, Otto Suburban Dairy, Inc., 
Camp Horne Rd., Box 4198 Bellevue, 
Pittsburgh 

PARKHURST, RAYMOND T., Flory Milling 
Co., Bangor 

Parkin, Ivan E., Room 213, Dairy Exten- 
sion, State College 

Patton, Stuart, Dairy Husbandry Dept., 
Penn. State College, State College 

PEcorA, Pasquo P., Pecoradale Farms, R. 
D., Drums 

PERRY, N. A., Dairy Bldg., Penn. State Col- 
lege, State College 

PRATT, Haroun T., Philadelphia Dairy Prod. 
Co., Box 267, Philadelphia 5 

Prince, PAUL W., Dept. of Dairy Hus- 
bandry, Penn. State College, State College 

RABAUSER, GrorGE W., 5028 Smithfield Rd., 
Drexel 

RieTH, Howarp E., R. D. 1, Box 96, Per- 
kasie 

RoBerTson E. I., John W. Eshelman & Sons, 
Lancaster 


Pitts- 


Rosison, S., Coal Center 

ROLAND, T., P.O. Box 1346, Calgon, 
Inc., Pittsburgh 

ROSENBAUM, ROBERT, 3743 D St., Philadel- 
phia 24 

RovuGut, GEorcE B., Nicholson 

SALER, Morton, Water Callowhill, Philadel- 
phia 23 

Samper, J. J., Abbotts Dairies, Inc., 238 
Lombard St., Philadelphia 47 

SCHAEFER, WILLIAM F., JR., 48 Wyoming 
Ave., Tundhannock 

ScHWENK, JOHN P., R. F. D. 1, Allentown 

Scort, JosEpH C., 52 8. Vireo Drive, Me- 
Kees Rocks 

SHAFFER, HARVEY E., of Dairy Hus- 
bandry, Penn. State Co lege, State College 

SmirH, Ropert T., 311 Chamber of Com- 
merce, Scranton 

Spur, BERNHARD, 4317 Spruce St., Phila- 
delphia 4. 

Swope, W. D., Penn. State College, State 
College 

TANABE, T., Dept. of Dairy Husbandry, 
Penn. State College, State College 

TAYLOR, JOE 8., Dairy Bldg., Penn. State 
College, State College 

THOMPSON, GEORGE W., Box 303, Clarion 

WALKER, H. S8., 623 15th Ave., Bethlehem 

Wartrous, G. H., Jk., Dept. of Dairy Hus- 
bandry, Penn. State College, State College 

WELCH, R. C., ¢/o Wilbur-Suchard Choco- 
late Co., Lititz 

Pavut §., Dairy Bldg., State 
College 

Wooprurr, ALFRED C., 42 Locust Ave., 
Springfield, Delaware Co. 

Yoprer, David, Landisville 

ZIMMERMAN, JOSEPH A., Lehighton 


Student Affliates: 


CoLLINs, WILLIAM F., Dairy Dept., State 
College 

ELDER, CHARLES, 2330 Woodstock Ave., 
Swissdale 18 

GaNnT, JOHN W., R. D. 1, Scottdale 

GROBMAN, SYDNEY, 2625'S. 9th St., Phila- 
delphia 48 

HoKe, 80 N. Harrison Ave., 
Bellevue, Pittsburgh 2 

KEENEY, DAvip G., Dept. of Dairy Hus- 
bandry, Penn. State College, State College 

KEENEY, MARK, Dairy Husbandry Dept., 
Penn, State College, State College 

Musserr, ArTHUR T., Dairy Husbandry 
Dept., Penn. State College, State College 


‘PAINTER, HERVEY M., Route 1, State College 


SHOPE, FRANK L., 236 E. Foster Ave., State 
College 

SMITH, ARNOLD C., Dept. of Dairy Hus- 
bandry, Penn. State College, State College 

STINE, CHARLES M., 507 Curtin St., Osceola 
Mills 

WIpAsIn, Harry F., 127 8. Barnard St., 
State College 

WituiAMs, JESSE B., Room 206, Dept. of 
Dairy Husbandry, Penn. State College, 
State College 
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PERU 


Student Affiliates: 
CAPURRO, JUAN MIGUEL, Casilla 468, Lima 


Porto Rico 


Members: 
BRENES, Luis RiverrA, Agr. Expt. Station, 
Rio Piedros 


MARTORELL, MIGUEL A., Box 28, Dorado 


RHODE ISLAND 


Members: 
ARMSTONG, Rospert E., 102 Summitt St., 
East Providence 
ATwoop, JoHN W., R. I. State College, 
Kingston 
CAMPBELL, MASON, Kingston 


HENDERSON, B. W., J&., Fort Kearny, Saun- 


derstown 

NorToON, CHARLES L., R. I. State College, 
Kingston 

SMITH, WILLIAM T., 172 Berkshire St., 
Providence 


SouTH AMERICA 


Student Affiliates: 


BurGuerRA D, GERMAN G., c/o Merido Mo- 
tors, Merida Edo Merida, Venezuela 


Rvuepa, Ine LEopoLpo, Compania Colombi- 
ana De, Alimentos Lacteos 8. A., Bugala- 
grande Valle, Colombia 


SoutH CAROLINA 


Members: 

Bowers, T. S., Belton 

BRANDT, GRAYDON W., Dairy Dept., Clemson 
Agr. College, Clemson 

BRANNON, CARROLL C., Dairy Dept., Clem- 
son College, Clemson 

BREAZEALE, THOMAS C., JR., Dairy Dept., 
Clemson College, Clemson 

Coss, E. D., Pet Dairy Products Co., Green- 
ville 

FLETCHER, O. J., McColl 

GEE, GASTON, State Farm, Boykin 

GooDALE, B. E., Clemson College, Clemson 

HELLAMS, J. I., Greenwood Creamery Co., 
Greenwood 

Hirers, JESSE C., c/o County Agent, Ander- 
son 

Hopson, W. M., Foremost Dairies, Spartan- 
burg 

Hurst, Victor, Dairy Dept., S. Carolina 
Agr. Expt. Station, Clemson 


Kapp, Ropert P., Edisto Farms Dairy, Co- 
lumbia 

KELLY, J. W., 12 Bishop St., Inman 

Kine, WILLIs A., Dairy Dept., Clemson Col- 
lege, Clemson 

La Master, J. P., Dairy Dept., Clemson 
College, Clemson 

LAzaR, James T., Dairy Dept., Clemson 
College, Clemson 

Lomas, C. H., Clemson College, Clemson 

LYLE, JOHN W., JR., 21 Forest Lane, Clem- 
son 

MERcER, DONALD N., R. F. D., Lykesland 

WHISENHUNT, HENRY L., Mimosa Farm, 
Cope 

Student Affiliates: 

GiPin, A. T., Box 762, Clemson 

HANCKEL, RICHARDSON M., Coburg Dairy, 
Charleston 

PETTIGREW, J. E., Route 2, Box 1, Ander- 
son 


SouTH DAKOTA 


Members: 
BARTLE, EMERY, Box 3, College Station, 
Brookings 
BREAZEALE, D. F., Dairy Husbandry Dept., 
8S. Dak. State College, Brookings 
Cave, R. A., 8S. Dak. State College, Brook- 


ings 

Dracy, ArTHUR E., Dairy Husbandry Dept., 
8S. Dak. State College, Brookings 

EDWARDS, WILLIAM CHARLES, Tyndall 

GoopBaRyY W. ALLAN, Dairy Dept., 8. Dak. 
State College, Brookings 

Haines, A. L., 631 St. Charles, Rapid City 


JOHNSON, LESLIE E., Animal Husbandry 
Dept., College Station, Brookings 

Ketty, P. L., Dairy Dept., State College 
Station, Brookings 

ToTMAN, C. C., Dairy Dept., S. Dak. State 
College, Brookings 

TURNER, GEORGE E., Dairy Dept., S. Dak. 
State College, Brookings 


Student Affliates: 
DEHOooGH, MARVIN, Route 1, Marion 
PETERSON, REUBEN, Dairy Dept., State Col- 
lege, Brookings 


TENNESSEE 


Members: 
ARMSTRONG, W. H., 4222 8. Garden Rd., 
Knoxville 


BENNETT, BALLARD K., W. Main St., Le- 
ganon 

CHAPPELL, CLYDE, 212 Pythian Bldg., Jack- 
son 


| 
4 
| 3 | 
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CoLEBANK, L. O., Agr. Extension Service, 
Univ. of Tenn., Knoxville 

COPELAND, LYNN, Univ. of Tenn., Agr. Ex- 
tension Office, 2321 West End Ave., Nash- 
ville 

DoucHerty, A. F., Southern Dairies, 601 
Oak St., Knoxville 

Frienp, L. F., 1497 Union Ave., Unit 4, 
Memphis 

GARRECHT, HuBErT, Klinke Bros. Dairy, 
2469 Summer Ave., Memphis 

Haggison, THomas B., 2307 Laurel Ave., 
Knoxville 

Hur.ey, W. C., A & I College, Nashville 

Hutton, C. A., Agr. Expt. Service, P.O. 
Box 1071. Knoxville 

Lusu, R. H., Dept. of Dairying, Univ. of 
Tenn., Knoxville 16 

Mappvux, JAmgs N., Lewisburg Dairy Expt. 
Station, Lewisburg 

Moss, W. F., #4 Federal Bldg., Chatta- 
nooga 

Naive, J. B., Beverly Hills Sanatorium, 
Knoxville 

Overcast, Wooprow W., Dairy Industry 
Dept., Univ. of Tenn., Knoxville 

Parsons, V. D., 205 N. Ault St., Knoxville 


TEXAS 
Members: 


CARDWELL, Joe T., Dairy Mfg. Dept., Texas 
Tech. College, Lubbock 

WituiaM E., Box 564, Wichita 

alls 

Dewey, Luoyp G., Phenix Dairy, 1220 
Smith St., Houston 2 . 

EISENSTEIN, PHILIP P., 2534 South Blvd., 
Dallas 

EneGRAM, L. W., Dairy Dept., Prairie View 
A & M College, Prairie View 

FEATRO, JOSEPH G., Dept. of Dairy Hus- 
bandry, A & M Oollege of Texas, College 
Station 

FROEDGE, J. RALPH, Fort Worth Poultry & 
Egg Co., Ine., P.O. Box 1537, Fort Worth 

GrBson, G. G., Extension Dairyman, ¢/o Ex- 
tension Service, College Station 

HARMON, LAURENCE G., Dept. of Dairy 
Manufactures, Texas Tech. College, Lub- 
bock 

Heep, HERMAN F., Heep Jersey Farms, 
Buda 

HoEcKER, WESLEY H., Dept. of Dairying, 
Texas A & M College, College Station 

HomeEyeEr, W. C., Arrow Mills, Inc., P.O. 
Box 3012, Houston 1 

Howe, J. W., Division of Agr., Texas Col- 
lege of Arts & Indus., Kingsville 

JOHNSTON, J. B., 4236 Lovell Ave., Fort 
Worth 7 

JONES, CHARLES L., Box 563, Friona 

KiugorE, J. P., ¢/o Eastland Creamery, 
Eastland 

LEigHTon, R. E., Dairy Dept., Texas A & 
M College, College Station 

LIVELY, JACK, Route 5, Bluff View Farm, 
Dallas 


REcorD, P. R., ¢/o Security Mills, Knoxville 

Rogers, L. R., Security Mills, Knoxville 

Rusis, JOSEPH A., 608 Shady Lane, Nash- 
ville 

Swanson, Eric W., Dairy Dept., Univ. of 
Tenn., Knoxville 

Wvrulk, C. E., Dairy Dept., Univ. of Tenn 


Student Affiliates: 


ALBRECHT, T. W., Dept. of Dairying, Univ. 
of Tenn., Knoxville 

CARRELL, EVERETT E., 1412 Highland Ave., 
Knoxville 

DunaGAN, Horace H., Univ. of Tenn., 
Dairy Dept., Knoxville 

Humpureys, Ropert H., Collierville 

JORDAN, FRED L., 607 10th Ave, N., Nash- 
ville 

McApams, J. B., R. D. 3, Henderson 

Moore, Route 2, Dayton 

NIcHOLS, JAMES R., Route 7, Jackson 

SANDERS, Hoyt, Dept. of Public Welfare, 
309 Market St., Knoxville 

SMITHSON, 8. F., Route 2, Bradyville 

WARREN, Lioyp Durr, 100 8. 16th St., 
Nashville 


MADDEN, FRED W., 423 E. Main St., Grand 
Prairie 

METzGER, JAcoB, P.O. Box 899, Dallas 1 

Moore, A. V., Dairy Dept., Texas A & M, 
College Station 

PEDERSON, M. G., c/o Price’s Creameries, 
Box 1572, El Paso 

Prick, Robert B., Price’s Creameries, Inc., 
P.O. Box 1572, El Paso 

REED, W. W., John Tarleton College, Ste- 
phenville 

Ross, Noe, N., Production Mgr., Carna- 
tion Co., Box 914, Houston 1 

Rupe.L, I. W., Dairy Husbandry Dept., 
Texas A & M College, College Station 

SHEPARDSON, C. N., Dean of Agr., Texas 
A & M College, College Station 

TINNEY, WILLIAM H., 3312 25th St., Lub- 
bock 


TULLEY, W. C., Box 1688, Ft. Worth 
WILLINGHAM, J. J., Dept. of Dairy Manu- 
factures, Texas Tech. College, Lubbock 

YENTZEN, VURRELL A., Nederland 


Student Affiliates: 


Baker, W. D., Dairy Dept., Texas Tech. 
College, Lubbock 

BECKER, GLENN, Box 643, Paducah 

BENNETT, JACK, Dairy Dept., Texas Tech, 
College, Lubbock 

BLaNnEK, Louis J., Dairy Dept., Texas Tech. 
College, Lubbock 

CARMICHAEL, JACK C., Dairy Dept., Texas 
Tech. College, Lubbock 

CARVER, JAMES A., Dairy Dept., Texas Tech. 
College, Lubbock 

CAUDLE, JEHU, Dairy Dept., Texas Tech. 
College, Lubbock 
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DaARTER, CLARENCE L., JR., Dairy Dept., 
Texas Tech. College, Lubbock 

—* C. W., 314 E, Cardwell, Brown- 
eld 

FANN, WILLIAM, 3800 31st St., Port Arthur 

Fry, TRAvis, Dairy Dept., Texas Tech. Col- 
lege, Lubbock 

GAITHER, Foy, Dept. of Dairy Mfg., Texas 
Tech. College, Lubbock 

GARDNER, SAMUEL DEAN, Dairy Dept., 
Texas Tech. College, Lubbock 

Hau, J. D., Dairy Dept., Texas Tech. Col- 
lege, Lubbock 

HoGan, DoNnALp, Dept. of Dairy Mfg., 
Texas Tech. College, Lubbock 

JACKSON, Royce T., Dairy Dept., Texas 
Tech. College, Lubboek 

JOHNSON, SIDNEY A., Dairy Dept., Texas 
Tech. College, Lubbock 

MAXEY, CHESTER, Dept. of Dairy Mfg., 
Texas Tech. College, Lubbock 

PEEPLES, MILTON, Dept. of Dairy Mfg., 
Texas Tech. College, Lubbock 

PLUMMER, WILLIAM H., Dept. of Dairy 
Mfg., Texas Tech. College, Lubbock 


UTAH 


Members: 

ANDERSON, H, D., Ephraim 

BATEMAN, GEORGE Q., Utah State Agr. Col- 
lege, Logan 

CAINE, GEorGE B., Utah Agr. College, Logan 

Curtis, L. R., 2184 Oneida St., Salt Lake 
City 5 

FERRIS, REED, c/o Nelson Ricks Creamery 
Co., 314 W. 3rd S., Salt Lake City 1 

HARDELL, ROBERT, 657 E. Center St., Logan 

HOSKISSON, WILLIAM A., 952 Windsor St., 
Salt Lake City 4 

LAMB, D, O., Box 2490, Salt Lake City 14 

LARSEN, Pau, B., Dept. of Dairy Hus- 
bandry, Utah State Agr. College, Logan 

Morris, A. J., Dairy Husbandry Dept., 
Utah State Agr. College, Logan 

QUAYLE, JOSEPH R., 375 N. 1st E., Logan 

Lyman A., U.8.A.C. Extension Ser- 
vice, Logan 


Student Affiliates: 


ABBOT, Myron S., 479 N. 5th E., Logan 
BENNION, STERLING, 711 E. 9th N., Logan 


Rartcuirr, LANTIS, Box 5123, College Sta- 
tion 

Reeves, J. E., Dairy Dept., Texas Tech. 
College, Lubbock 

SAWYER, HAROLD, Dairy Dept., Texas Tech. 
College, Lubbock 

SHope, RicHArD E., Box 661, Mission 

SmitH, Harvey T., Dairy Dept., Texas 
Tech. College, Lubbock 

Situ, Lorr B., Dept. of Dairy Mfg., Texas 
Tech. College, Lubbock 

SmiTH, TERRY, Dairy Dept., Texas Tech. 
College, Lubbock 

Sprouts, HENRY, Dept. of Dairy Mfg., 
Texas Tech. College, Lubbock 

ToMLINSON, HorAckE, Dept. of Dairy Mfg. 
Texas Tech. College, Lubbock 

VICKERS, DURWARD, Dairy Dept., Texas 
Tech. College, Lubbock 

Weems, CLoy H., Dairy Dept., Texas Tech. 
College, Lubbock 

WILLIAMS, CHARLES A., Route 2, Memphis 

WILLIAMS, GRADY F., 1330 Graham Drive, 
Bryan 


BEvTLER, R. F. D. 1, Smithfield 

BosWELL, Evan C., Woodruff Hall, Logan 

Brown, Earn S8., 2885 S. 3rd E., Apt. 3, 
Salt Lake City 

Buck, Ruton W., Prefab 1709, College 
Housing, Logan 

Burcu, GENE H., U.S.A.C. Creamery, Logan 

FirzGERALD, JACK F., Camus 

Forp, 8., Wallsburg 

Haceman, Aucer E., 416 N. 5th E., Skanchy 
Apts., Logan 

HENINGER, HAROLD E., Mendon 

Hogan, MAx, Midvale 

KILuPAcK, G. J., R. F. D. 1, Logan 

KravuTH, WALTER, Woodruff Hall, Logan 

MERRILL, GEORGE, Box 208, R. D. 1, River- 
ton 

Minter, Ivan, College Housing #505, 
Logan 

PETERSON, Scorr R., Peterson Bros., Hol- 
stein Farms, Box 922, Park City 

Pricr, SETH, Paradise 

SANDERS, Doan C., JR., P.O. Box 342, 


Farmington 


VERMONT 


Members: 
L. W. R., Holstein-Friesian 
Ass’n., Brattleboro 
—— ALEX, 210 Loomis St., Burling- 
n 


BReMER, Harry E., Dept. of Agr., State 
House, Montpelier 

CAMBURN, O. M., Vt. Agr. Expt. Station, 
489 Main St., Burlington 

L. L., Morrisville 


CONKLIN, C. T., Ayrshire Breeders Assoc., 
Brandon 


ELLENBERGER, H. B., Univ. of Vt., Burling- 


ton 

FRAYER, JAMES M., Vt. Agr. Expt. Station 
489 Main St., Burlington 

HaMLEN, C. L., St. Albans 

NEwcity, GLADWYN, 16 Henry St., Bellow 
Falls 

NEWLANDER, J. A., Univ. of Vt., Burling- 
ton 

Norton, H. W., Holstein-Friesian Ass’n, 
Brattleboro 

RIDDELL, W. H., University of Vt., Burling- 
ton 
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STILES, ALBERT H., 32 Proctor Ave., S. Bur- 
lingto 


nm 
WARNER, WILLIAM K., 96 Colchester Ave., 
Burlington 


Student Affiliates: 


Resi, Louis A., 236 South Prospeck St., 
Burlington 


VIRGINIA 


Members: 

AuLL, W. F., JR., Assoc. Husbandry, 
Extension Dept., Va. Poly. Institute, 
Blacksburg 

Bussey, J. C., Southern Dairies, Rocky Mt. 

CONNELLY, R. G., Dept of Dairying, College 
of Agr., Blacksburg 

Esrz, Dwient L., 1047 N. Edgewood St., 
Arlington 

Fiora, CARROLL C., Dairy Bldg., Va. Poly. 
Institute, Blacksburg 

Foster, ArpEN Assoc. Dairy Extension- 
man, Va. Poly. Institute, Blacksburg 

GREENBANK, GEORGE R., 632 24th St. S., 
Arlington 

HERRMANN, Louis F., 3022 N. Westmore- 
land Dr., Falls Church 

Houtpaway, C. W., Dept. of Dairy Hus- 

' bandry, Va. Poly. Institute, Blacksburg 

KENNEDY, G. S., Health Dept., City of 
Roanoke, Roanoke 11 

MALLory, T. E., Bland 

Miter, W. C., Garst Bros. Dairy, Roanoke 

Ommopt, B. J., 2702 Valley Dr., Alexandria 

OWEN, JOHN W., State Milk Commission, 
1203 E. Broad St., Richmond 19 

Pais, ALEXANDER A., Box 191, Pocahantas 

Pomeroy, C. J., JR., Cedar Spring Farm, 
Quinton 

Reaves, P. M., Va. Poly. Institute, Blacks- 
burg 

RENNIE, FRANK F., JR., 1810-12 W. Main 
St., Richmond 

SmiruH, S. 8., 1003 State Office Bldg., Rich- 
mond 

STROBEL, Davip R., 518 Belleview Dr., Apt. 
11, Falls Church 

THOMPSON, NorMAN R., Dairy Husbandry 
Dept., Va. Poly. Institute, Blacksburg 


TRELOGAN, Harry C., 6025 N. 18th St., 
Arlington 

WEIRETHER, FRANCIS J., Merck & Co., Ine., 
Elkton 

WriGuT, DEAN A., Ninovan Farms, Gordon- 
ville 


Student Affiliates: 


Bartow, JosepH A., Box 5172, Va. Tech. 
Station, Blacksburg 

Brooks, JAMEs P., Gen. Delivery, Waynes- 
boro 

Conry, Jor E., JR., Gen. Delivery, Blacks- 
burg 

ENGBERSON, Ray D., Box 6253, Va. Tech. 
Station, Blacksburg 

GILBERT, R. W., Box 5380, Va. Tech. Station, 
Blacksburg 

GRovE, FraNK T., Box 5371, Va. Tech. 
Station, Blacksburg 

Hammond, LEE P., Box 3903, Va. Tech. 
Station, Blackburg 

ISBELL, EDwarD H., 1015 W. 42nd St., Rich- 
mond 24 

Cook MASON, Route 1, Box 251, 
Roanoke 

Kung, E. Box 4209, Va. Tech. 
Station, Blacksburg 

NEWLANDER, A., Oceanair Apts., 
725 Chester St., Norfolk 3 

Nester, M. K., Box A-591, Va. Tech. Sta- 
tion, Blacksburg 

SINK, JAmEs W., R. F. D. 1, Rocky Mount 

TRENT, CHARLES F., 106 W. Main S&t., 
Christiansburg 

WAGGONER, BEN, 1124 E. Ocean View Ave., 
Norfolk 


WASHINGTON 


Members: 


ApAmMs, CaMERON §&., Division of Dairy & 
Livestock, State Dept. of Agr., Olympia 

ANDREWS, GEORGE, 10227 15 N. E., Seattle 
55 


AsHwokrtTH, U. S., State College of Wash., 
Pullman 

Beck, A. J., 618 Whitman, Walla Walla 

BENDIXEN, H. A., Dairy Husbandry Dept., 
Wash. State College, Pullman 

Berry, M. H., Carnation Milk Farms, Car- 
nation | 

Buiosser, T. H., Dept. of Dairy Husbandry, 
Wash. State College, Pullman 

Boney, M. M., Box 157, Bellingham 

BowMAN, RALPH, 1727 N. Ledgerwood, 
Spokane 13 

Cowan, Rosert, 635 Elliott Ave. W., 
Seattle 99 


DAHLBERG, A. O., 2500 W. Viewmont Way, 
Seattle 99 

ELLINGTON, E. V., Dairy Dept., Wash. State 
College, Pullman 

Ers, R. E., Dept. of Dairy Husbandry, 
Wash. State College, Pullman 

FeEnTON, F. E., Inland Empire Dairy Assoc., 
1803 W. 3rd Ave., Spokane 

ForDHAM, WAYNE W., 4628 Fowler Court, 
Apt. 55, Everett 

GaIsER, J. L., Yakima Dairymens Assoc., 
10 N. 5th Ave., Yakima 


_ GIBERSON, EBERT, 915 8S. 3rd St., Apt. A, 


Tacoma 3 
GOHEEN, RoBerT L., 1312 King St., Belling- 
ham 


Gotpine, N. S., Dairy Husbandry Dept., 
Wash. State College, Pullman 
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Hitt, Orto J., Washington Coop. Egg & 
Poultry Ass’n., 201 Elliott Ave. W., 
Seattle 99 

JANZEN, HAROLD W., Box 391, Vancouver 

KNort, , Dairy Dept., Wash. State Col- 
lege, Pullman 

LARSON, HAROLD, 3823 8S. Wilkeson St., 
Tacoma 8 

MANus, Louis J., 328 Moscow Rd., Pullman 

Murpock, FENci R., Asst. Dairy Husband- 
man, Western Wash. Expt. Station, 
Puyallup 

NicHots, M. B., Agr. Extension Service, 
Wash. State College, Pullman 

OLDENBURG, W. J., 1239 Rainier Ave., Se- 
attle 44 

Prouty, C. C., Wash. Agr. Expt. Station, 
State College of Wash., Pullman 

RUSSELL, JAMES, Kitsap Dairymens Ass’n., 
P.O. Box 314, Bremerton 

Saw, A. O., Dept. of Dairy Husbandry, 
Wash. State College, Pullman 

SORENSEN, ERNEST M., Box 389, Chehalis 

SWEETING, BERT, Medosweet Dairies, Ta- 
coma 

WaALpo, D. R., Mt. Vernon 


Student Affiliates: 

ALLISON, Ropert W., 705 Campus Ave., 
Pullman 

BensuHoor, S. R., Apt. 39-C, 8S. Fairway, 
Pullman 

BLINDHEIM, ALVIN, 3231 S. Broadway, 
Everett 


WEST 


Members: 


ACKERMAN, R. A., Univ. of W. Va., Dairy 
Dept., Morgantown 

Bowman, A. W., Coble Dairy Products, 
Martinsburg 

BRUYNEEL, A. L., 620 Gaston Ave., Fair- 
mont 

Fike, JAMES E., Dairy Dept., W. Va. Univ., 
Morgantown 

HEEBINK, GERALD, Extension Dairyman, 
Oglebay Hall, Morgantown 

HENDERSEN, H. O., College of Agr., Mor- 
gantown 

HUTCHINSON, HuGuH F., Box 351, Lewisburg 

Hyatt, Grorce Dairy Dept., W. Va. 
Univ., Morgantown 

Pinsky, Harry, 57 17th St., Wheeling 
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CHRISTENSEN, LAWRENCE, Dept. of Dairy 
Husbandry, Wash. State College, Pullman 

DELANEY, Ernest N., Route 2, Box 142 A, 
Clarkston 

EHLERS, MELVIN H., Dept. of Dairy Hus- 
bandry Wash. State College, Pullman 

EmicH, Joun A., 608 California, Pullman 

ERICHSEN, INGER, Dept. of Dairy Hus- 
bandry, Wash, State College, Pullman 

GrimM, JoHN A., 310 Cedar St., Snohomish 

HALE, LEonARD G., 28A 8. Fairway, Pull- 
man 

Hisss, R. A., Box 758, College Station, 

man 

Hope, Ear B., Dept. of Dairy Husbandry, 
Pullman 

Horton, ARCHIE T., 206 W. Harrison, Pull- 
man 

Larson, JAMEs E., South Prairie 

McBrIDE, CARMAN A., Dept. of Dairy Hus- 
bandry, Wash. State College, Pullman 

Morkison, Roger A., 322 Sunset Drive, Pull- 
man 

MurpHy, WILLIAM S., Box 193, College Sta- 
tion, Pullman 

Orr, OLIverR O., 610 Linden St., Pullman 

SNELL, THoMAs I., Route 2, Ellensburg 

Vinton, Ricuarp L., 39-B South Fairway, 
Pullman 

Wece, WittiAm E., Stimson Hall, Wash. 
State College, Pullman 

WuiTaker, Robert P., Box 111, College 
Station, Pullman 


VIRGINIA 
PorTER, C., Lesage 


REEVES, CHARLES V., 54 Monroe St., Elm 
Grove, Wheeling 

Van LANDINGHAM, A. H., Agr. Expt. Sta- 
tion Morgantown 

WEESE, SAMUEL J., 227 Hagans Ave., Mor- 
gantown 


Student Affiliates: 


JOHNSTON, WILLIAM P., 150 Newton S8t., 
College Park, Morgantown 

KEaToN, Woopson B., 206 Grant Ave., Mor- 
gantown 

MITCHELL, WILLARD, Arden 

TYLER, J., Dept. of Dairy Hus- 
bandry, W. Va. Univ., Morgantown 


WISCONSIN 


Members: 
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in plasma, effect of Brucella vaccination 
on, 914 

losses from lactose-enriched milk, 556 

stability in water, 699* 

Ash alkalinity, of dry buttermilk, 191 


Aspergillus flavus, oxygen requirements of, 
101 

Aspergillus niger, oxygen requirements of, 101 

Ayrshire females, type ratings as heifers and 
as cows, 375 


Bacrznu, influence on semen fertility, 
543 
Bacteriophage, 
action on Streptococcus lactis, 702* 
multiplication of, effect of nutrition on, 
701* 
Banana meal, dehydrated, in calf rations, 361 
Banana skins, nutrient composition of, 969 
Blood plasma, 
fat in, diurnal variations in, 709* 
vitamin A and carotene in, effect of soy- 
beans on, 565 
Blood sugar, in ketosis, 718* 
Bread, 
dried buttermilk in, 703* 
dry milk in, 703* 
Brucella abortus, effect of home pasteuriza- 
tion on, 29 
Brucella abortus (strain 19), vaccination with, 
effect on plasma vitamins, 914 
Brucellosis control, Michigan program for, 
729* 
Buffer, carbonate-bicarbonate, for phosphatase 
test for cheese, 760 
Bull fertility, effect of age and season on, 
727* 
Buttermilk, dry, 
ash alkalinity of, 191 
in bread, 703* 
Butteroil, 
fat fractions from,. 700* 
stale flavor component from, 701* 
stale, solvent extraction from stale dried 
whole milk, 701* 
Buying stations, 
cream quality changes in, 935 
cream segregation in, 534 


Catcrom, 
in blood plasma, interrupted milking and, 
977 
in serum, at parturition of mastectomized 
cows, 927 
Calf, 


* Abstract of paper presented at annual meeting. 
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losses in dairy herd, 712* 
mortality, in 2 Minnesota herds, 706* 
newborn, utilization of fetal vitamin A 
stores by, 764 
Calves, 
absorption of vitamin A and carotene by, 
effect of dispersion type on, 711* 
banana meal in rations of, 361 
carotene requirements for, 710* 
cotton seed oils in diets of, 665 
early rumen development in, influence on 
plasma composition and liver storage, 
710* 
health and performance of, effect of pre- 
partum vitamin A supplement on, 367 
heat tolerance of, 712* 
milk replacement for, 709* 
milk replacements for, 986 
milk substitutes for, 709* 
plasma levels of carotene and vitamin A in, 
influence of prepartum milking on, 711* 
plasma vitamin A and carotene of, effect of 
prepartum milking on, 1032 
soybean oil vs. milk fat for, 429 
soybeans in rations of, 609 
vitamin A and carotene depletion time of, 
418 
Candida lipolytica, use in blue cheese from 
pasteurized milk, 993 
Carbohydrates, as energy sources for silage or- 
ganisms, 901 
Carotene, 
absorption, by calves, effect of dispersion on, 
711* 
absorption site in calves, 711* 
conversion to vitamin A, in calves, 711* 
depletion of calf stores of, 418 
determination in silage, 33 
in calf plasma, prepartum milking and, 1032 
in colostrum, 587 
in colostrum, effect of prepartum milking 
on, 919 
in feed, effect on vitamin A of butter, 714* 
in milk, interrupted milking and, 977 
in milk and plasma, soybean products and, 
565 
in plasma of calves from dams milked pre- 
partum, 711* 
Carotene requirements, 
for Guernsey reproduction, 714* 
of dairy calves, 710* 
Carotenoids, 
activated glycerol dichlorohydrin test for, 
688 
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in calf plasma and liver, influence of pasture 
and early rumen development on, 1016 
in colostrum, 
effect of ration supplements on, 458 
factors influencing, 209 
in milk, influence of pasture herbage on, 
955 
of milk fat, influence of temperature on, 
713* 
Catalase, oxygen damage to spermatozoa af- 
fected by, 353 
Cheese, 
blue, 
from pasteurized homogenized milk, chem- 
ical analysis and flavor score of, 1007 
use of Candida lipolytica cultures in, — 
993 
use of mold-enzyme preparation in, 
1001 
manufacture from pasteurized milk, 704* 
surface growth and ripening of, 704* 
brick, yeast in surface smear of, 475 
Cheddar, 
amino acids in during ripening, 705* 
changes in diacetyl content of, 521 
diacetyl content of, 515 
effect of added amino acids on flavor of, 
769 
from pasteurized Canadian milk, 1 — 
radio-frequency pasteurization of, 790 
ripening temperature and tyramine con- 
tent and flavor of, 316 
S. faecalis in, 630 
tyramine content and flavor of, 316 
tyramine content of, 630 
cottage, non-fat dry milk solids for manu- 
facture of, 705* 
free tryptophane in, 704* 
modified phosphatase test for, 751 
stirred curd, S. faecalis as culture for, 630 
Chromatography, 
filter paper, for amino acids in cheese, 705* 
separation of fatty acids by, 700* 
Clipping, cattle lice control by, 724* 
Cobalt tolerance, of young dairy cattle, 527 
Cod-liver oil, 
influence on milk and fat production, 133 
milk stability to oxidation affected by, 196 
Coliform bacteria, 
from mastitis, 721* 
soluble nitrogen produced in milk by, 652 
thermal death time studies on, 702* 
Colloidal protein particles, in skim milk, 697 
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Color, determination of, in dried milk prod- 
ucts, 580 
Colostrum, 
amino acid composition of, 671 
composition of, effect of prepartum milking 
on, 559, 919 
factors influencing carotene and vitamin A 
of, 209 
vitamin A, carotene and proximate compo- 
sition of, 587 
vitamin content of, effect of prepartum milk- 
ing on, 720* 
Concentrates, high and low fat, fed with al- 
falfa hay, 596 
Corn, as supplement to alfalfa hay, 465 
Corn sugar, sweetness of, in ice cream, 697 
Cottonseed oil, in calf diets, 665 
Cow families, differences in production type, 
ete. of, 705* 
Cow manure, male hormone in, 707* 
Cows, 
dairy, time to eat rations, 716* 
mastectomized, blood composition at par- 
turition, 927 
Cream, 
churning time of, fat condition in cream 
and, 695* 
nordihydroguaiaretic acid as anti-oxidant in, 
695* 
quality changes of, in buying stations, 935 
quality of, influence of segregation and mix- 
ing in buying stations on, 534 
stability of fat in, 679 : 
sweetened frozen, nordihydroguaiaretic acid 
as anti-oxidant in, 301 
Cultured cream, body of, 695* 


Damy cattle, heat tolerance of, 712* 
Dairy program, integrated development of, 
729* 
D.H.LA., 
computing tables, 727* 
herd record book, suggested revisions for, 
727* 
records, I.B.M. machines for processing of, 
728* 
records, processing BDI 718 reports by 
machine, 728* 
Diacetyl, 
in Cheddar cheese, 515 
in Cheddur cheese, changes during manu- 
facture and curing, 521 
Diluter, for bovine semen, 


1091 


composition effect on sperm motility, 345 
effect on livability and fertility, 604 
Disease, infectious, as cause of infertility, 36 
Diurnal variations, in blood plasma fat, 709* 
Dried milk, 
in bread, optimum consumer preference for, 
703* 
keeping quality of, effect of ascorbic acid 
addition to fluid milk on, 644 


Ewctstriers, effect on physico-chemical 
properties of ice cream of, 696 

Eosin-aniline blue stain, for semen quality, 
723* 

Equipment, dairy, sanitary standardization of, 
701* 

Escherichia freundii, in mastitis, 721* 

Europe, western, dairy recovery in, 724* 


Far, 


in blood plasma, variations due to oil feed- 
ing, 709* 
in sow’s milk, 22 
solidification of, in cream and butter, 695* 
stability of, in cream and butter, 679 
Fat levels, in plasma, of mastectomized cows 
at parturition, 927 
Fat production, 
influence of tocopherols and cod-liver oil on, 
133 
methods of estimation, 621 
Fatty acids, 
administration of, effect on blood ketone 
levels of ruminants, 817 
chromatographic separation of, 700* 
recovery by extraction and churning pro- 
cedures, 435 
recovery by solvent extraction from acidi- 
fied milk, 447 
Feces, 
dry matter of, for calves on limited whole 
milk, 709* ; 
pH of, for calves on limited whole milk, 
709* 
Feed replacement value, of pasture, 717* 
Fertility, of semen, bacterial numbers and, 
543 
Flavor, of Cheddar cheese, relation of diacetyl 
to, 515 
Fluorine, in phosphate supplements for cattle, 
228 
4-H, 
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dairy project leaders, training of, 729* 
show programs, in Mississippi, 729* 
Furfural, in heated skim milk, 223 


Gasrro-InTEsTINAL motility, influence 
of lactose on, 139 

Gestation, prolonged, genetic origin of, 705* 

Growth, of cattle, vitamin E and, 495 


Hay, 


barn-cured, nutrient conservation in, 716* 
dehydrated, nutrient conservation in, 712* 
feeding of, to cows on pasture, 717* 
palatability of, for calves, 10 
timothy, nutritive value at different matur- 
ity stages of, 659 
vitamin D in, 715* 
Health, of cattle, vitamin E and, 495 
Heart rates, factors influencing, 708* 
Heat tolerance, 
of calves of various breeds, 712* 
of dairy cattle, 712* 
Heifers, 
dairy, roughage and growth of, 715* 
growth of, wood molasses and, 719* 
Jersey, weight standards for, 718* 
Hemoglobin, influence of cobalt consumption 
on, 527 
Herd environment, estimating changes in, 706* 
High temperatures, 
effect on milk composition, 713* 
reactions of dairy cattle to, 713* 
Holstein-Friesian cattle, 
growth and reproduction of, 247 - 
inbreeding and outbreeding of, 247 
Homogenization, measurement by turbidity, 
698* 
Hormone, male, 
in cow manure, 707* 
in cow manure, activation by temperature 
and drying, 796 
Hormones, for sterility treatment, 45 
Hortvet formula, for water added to milk, 
699* 
Hyaluronidase, in bull semen, turbidometric 
determination, 570 
Hydrogen peroxide, 
effect on oxidized flavor of frozen milk, 699* 
preformed, and ascorbic acid oxidation in 
milk, 163 
Hyperthyroidism, effect on milk production, 
707* 


| cream, 
‘*eultured,’’ manufacture of, 697* 
dehydrated whey in, 697* 
emulsifying agents in, 696* 
ice crystal and air cell size measurement in, 
696* 
shrinkage of, 697* 
sweetness of corn sugars in, 697* 
Ice crystals, in ice cream, size measurement of, 
696* 
Incidence of twinning, in 2 Minnesota herds, 
706* 
Inbreeding Holstein-Friesian cattle, effect on 
growth and reproduction, 247 
Infertility, 
approaching problem of, 92 
infectious disease as cause of, 36 
Inheritance, of functional reproductive inef- 
ficiency, 71 
Intestines, bovine, protozoa in, 806 
Iodobenzoate, for determination of reducing 
groups of milk and proteins, 698* 


Keepre quality, of pasteurized milk, in 
home refrigerators, 945 

Ketones, in bovine blood, fatty acid admini- 
stration and, 817 

Ketosis, 
biochemical and histopathological studies of, 

718* 

blood sugar studies and, 718* 


Lacrasz, production of, lactose feeding 
and, 717* 
Lactose, 
alpha and beta, solubility method for de- 
termination of, 391 
effect on gastro-intestinal motility by, 139 
feeding, lactase production and, 717* 
milk enrichment with, effect on ascorbic 
acid losses, 556 
Leucocyte count, 
effect of Brucella vaccination on, 914 
of milk, effect on non-milking on, 649 
of postpartum milk, effect of prepartum 
milking on, 804 
Leuconostoe citrovorum, penicillin inhibition 
of, 961 
Lice, cattle, clipping for control of, 724* 
Lipase, of milk, 
acid solvent extraction method for estima- 
tion of, 447 
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measurement by solvent extraction and 
churning procedures for free fatty acids, 
435 
Lyophilizing apparatus, 973 


Macnestom, in serum, at parturition of 
mastectomized cows, 927 
Mammary development, hormone injections 
and, 707* 
Mammary edema, influence of feeding on, 721* 
Mammary secretions, composition of, effect of 
prepartum and postpartum milking on, 719* 
Manure, cow, male hormone activation in, 796 
Mastitis, 
coliform bacteria from, 721* 
diagnostic tests for, 720* 
organisms causing, 720* 
penicillin infusion for, 720* 
therapeutic measures for, 720* 
Maturity stage, of timothy hay, effect on nu- 
tritive value, 659 
Methylene blue test, for milk, variations in, 
702* 
Milk, 
added water in, freezing-point determina- 
tions for, 699* 
amino acid composition of, 671 
ascorbie acid oxidation in, 163 
composition of, high temperatures and, 713* 
DDT content of, 
dried, 
acidity variation and keeping quality of, 
696* 
alpha and beta lactose determination in, 
391 
dried products of, color determination in, 
580 
dried whole, 
reducing systems of, 334 
stale flavor in, 383 
evaporated, 
eolor of, 775 
effect of processing procedure on physical 
properties of, 775 
grain formation in, 775 
surface tension of, 775 
frozen, effect of ascorbic acid and H,0, on 
oxidized flavor in, 699* 
frozen homogenized, effect of agitation 
during freezing on, 812 
grading of, for manufactured dairy prod- 
ucts, 703* 
handling of, effect on bacteria and coli- 
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form counts of, 724* 
heated, 
minor organic compounds from, 698* 
nitroprusside test applied to, 398 
sulfhydryl groups in, 398 
homogenized, oxidized flavor in, effect of 
vitamin C elimination on, 786 
homogenized frozen, stabilizers for, 174 
nitrogen in, determination by direct nessleri- 
zation, 111 
oxidized flavor of, 
effect of ascorbic acid on, 306 
influence of tocopherols and cod-liver oil 
on, 196 
oxygen content of, 202 
pasteurized, 
for Canadian Cheddar cheese, 1 
keeping quality in home refrigerators, 945 
proximate composition of, interrupted milk- 
ing and, 977 
reducing groups in, 0-iodosobenzoate for 
detmn. of, 698* 
spray-dried, vitamin A stability in, 695* 
surface tension of, changes in, 698* 
turbidity measurement of homogenization 
efficiency in, 698* 
vitamin A and carotene in, effect of soy- 
beans on, 565 
whole dried, solvent extraction of stale but- 
ter oil from, 701* 
Milk fat, 
saturation of, effect of pasture and external 
temperature on, 700* 
vitamin A and carotene content of, influence 
of temperature on, 
Milk production, 
and delay after conditioned stimulus, 17 
corn and alfalfa ration for, 465 
excess concentrate feeding in Hawaii and, 
725* 
feeding hay to cows on pasture and, 717* 
hyperthyroidism and, 707* 
influence of tocopherols and cod liver oil 
on, 133 
methods of estimation, 621 
prepartum milking and, 725* 
time between udder wash and attachment of 
milking machine, 637 
vitamin E and, 495 
Milk replacements, 
for dairy calves, 986 
in calf rations, 709* 
Milk substitutes, for dairy calves, 709* 
Milk surfaces, fresh, surface tension of, 406 
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Milking, interruptien of, influence on milk and 
blood serum, 977 

Milking machine operation, extension educa- 
tion for, 728* 

Molasses, wood, nutritive value of, 907 

Molds, oxygen requirements of, 101 

Mouse, male, influence of environmental tem- 
perature and thyroid status on, 712* 

Mucus, bovine vaginal-cervical, pH in vivo and 
in vitro, 727* 


Nessterization, for nitrogen in milk, 
111 

Nitrogen, in milk, determination by direct 
nesslerization, 111 

Nitroprusside test, applied to heated milk, 398 

Non-fat dry milk solids, for manufacture of 
cottage cheese, 705* 

Non-milking, effect on leucocyte count of 
milk, 649 

Nordihydroguaiaretic acid, 
in cream, 695* 
in cream and butter, 679 
in sweetened frozen cream, 301 

Nutrition, in treatment of bovine sterility, 60 


Ons, feeding of, effect on fat in blood 
plasma, 709* 

Oospora lactis, oxygen requirements of, 101 

Outbreeding, of Holstein-Friesian cattle, ef- 
fect on growth and reproduction, 247 

Ovum, fertilized, recovery from living cow, 
726* 

Oxidized flavor, 
in milk, effect of ascorbic acid on, 306 
of milk, influence of tocopherols and cod 

liver oil on, 196 

Oxygen, in milk, effect of handling and proc- 
essing on, 202 

Oxygen requirements, of 6 molds, 101 


interval, 726* 
Pasture, 
carotenoid content of, effect on carotene 
and vitamin A of milk, 955 
effect on unsaturation of fat, 700* 
influence on, 
carotenoids, vitamin A and ascorbic acid 
of calves, 1016 
rumen microorganisms of calves, 1025 
Pasture forage, method for feed-replacement 
value of, 717* 
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Pasteurization, 
home, effect on Brucella abortus, 29 
of Cheddar cheese, by radio-frequency heat, 
790 
Penicillin, 
as infusions for mastitis treatment, 720* 
effect on lactic streptococci for cheese mak- 
ing, 961 
for improving semen fertility, 722* 
in semen dilutors, 722* 
influence on bull semen fertility, 950 
semen livability and bacterial content in- 
fluenced by, 183 
Penicillium expansum, oxygen requirements 
of, 101 
Penicillium notatum, oxygen requirements of, 
101 
Penicillium roqueforti, 


mold-enzyme preparation from, use in blue 


cheese, 1001 
oxygen requirements of, 101 
Phosphatase, rate of inactivation in milk, 509 
Phosphatase test, 
for cheese, carbonate-bicarbonate buffer for, 
760 
modification for cheese, 751 
preservation of dairy products for, 166 
Phosphorus, 
in plasma, at parturition of mastectomized 
cows, 927 
radioactive, distribution in cow’s body, 717* 
Plasma, vitamins in, effect of Brucella vae- 
cination on, 914 
Prepartum milking, 
effect on, 
calf plasma levels of carotene and vita- 
min A, 711* 
colostrum composition, 559 
colostrum composition, 919 
leucocyte count in postpartum milk, 804 
mammary secretion composition, 719* 
performance of cows and calves, 719* 
plasma vitamin A and carotene of calves, 
1032 
riboflavin and ascorbie acid content of 
colostrum, 720* 
milk production following, 725* 
Preservation, of dairy products, for phospha- 
tase test, 166 
Production, of milk and fat, influence of toco- 
pherols and cod liver oil on, 133 
Production records, 
analysis of, in artificial insemination pro- 
gram, 730* 
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computation of, 728* 

Proteins, plant and animal, semen production 
and fertility of bulls fed, 292 

Protozoa, occurrence in bovine stomach, 806 

Proved sons, for evaluation of 
ability of sire, 706* 


Quarernary ammonium compounds, ef- 
fect of metallic ions on, 703* 


Rep cell volume, influence of cobalt con- 
sumption on, 533 
Reducing groups, in proteins and milk, 698* 
Reducing systems, of dry whole milk, 334 
Reproduction, 
carotene requirements for, 714* 
vitamin E and, 495 
Reproductive failures, in cows of low fertil- 
ity, 237 
Reproductive inefficiency, inheritance of func- 
tional causes of, 71 


’ Resazurin test, for milk, variations in, 702* 


Review, 
hormones for treatment of sterility, 45 
infectious disease as cause of infertility, 36 
inheritance of functional causes of repro- 
ductive inefficiency, 71 
lactose and gastro-intestinal motility, 139 
nutrition and bovine sterility, 60 


Riboflavin, in colostrum, prepartum milking 
and, 720* 


Roughage, and growth of dairy heifers, 715* | 


Roughages, vitamin D content of, 715* 
Rumen, 
digestion and synthesis in, effect of saliva 
on, 123 
early development of, influence on caro- 
tenoids, vitamin A and ascorbic acid of 
calves, 1016 
establishment of microorganisms in, effect 
of pasture and rumen inoculation on, 
710*, 1025 
inoculation of, for calves, 1025 


Sanrva, bovine, chemical and physical prop- 
erties of, 123 
Sanitary standardisation, of dairy equipment, 
701* 
Semen, 
bovine, 
effect of testis biopsy on, 327 


livability and bacterial content of, effect 
of penicillin and streptomycin on, 183 
thyroxine and fertility of, 322 
triphenyltetrazolium chloride for vital 
studies of, 1013 
cooling of, citrate-sulfanilamide-yolk ex- 
tender and, 723* 
dilution of, 
buffered whole egg for, 722* 
on basis of numbers of spermatozoa, 721* 
penicillin and sulfanilamide in, 722* 
to higher levels, 722* 
fertility of, 
effect of penicillin and sulfanilamide on, 
722* 
effect of penicillin on, 950 
improvement by penicillin, streptomycin 
and sulfanilamide, 722* 
influence of bacterial numbers on, 543 
frequency of collection of, 723* 
oxygen consumption of, 
effect of thyroxine and acetylcholine on, 
726* 
testosterone effect on, 725* 
production, influence of plant and animal 
proteins on, 292 
quality of, eosin-aniline blue stain for, 723* 
turbidometric hyaluronidase determination 
in, 570 
Sex ratio; in 2 Minnesota herds, 706* 
Sherbets, 
dehydrated whey in, 697* 
whey use in, 696* 
Shrinkage, of ice cream, 697* 
Silage, 
carotene determination in, 33 
wilted, nutrient conservation in, 716* 
Silage organisms, energy sources for, 901 
Sire selection, a different slant on, 730* 
Skim milk, heated, isolation of furfural from, 
222 
Sodium citrate, as stabilizer for frozen homo- 
genized milk, 175 
Soil fertility, effect on dairy cows, 716* 
Soluble nitrogen in milk, influence on S. lactis 
and coliform bacteria on, 652 
Sow’s milk, fat and vitamin A in, 22 
Soybean oil, 
crude expeller, calf feeding with, 429 
hydrogenated, calf feeding with, 429 
Soybean oil meal, effect on plasma and milk 
vitamin A and carotene, 565 
Soybeans, 
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and vitamin A requirements of dairy cattle, 
714* 
in calf rations, 609 
raw, effect on plasma and milk vitamin A 
and carotene concentrations, 565 
Spermatozoa, 
livability and fertility of, effect of diluters 
on, 604 
motility of, effect of diluter composition on, 
345 
oxygen damage to, effect of catalase on, 353 
Stabilizers, for frozen homogenized milk, 175 
Stale flavor, 
of butter oil, 715* 
of dried whole milk, 383 
Sterility, 
hormone treatment for, 45 
nutrition and treatment of, 60 
Stilbestrol, in bovine mammary development, 
707* 
Stimulus, conditioned, milk production after, 
17 
Stomach, bovine, protozoa in, 806 
Streptococcus agalactiae, in mastitis, 720* 
Streptococcus cremoris, 
bacteriophage multiplication on, 701* 
effect of penicillin and other antibiotics on, 
961 
nutrition of, 701* 
Streptococcus dysgalactiae, in mastitis, 720* 
Streptococcus faecalis, in Cheddar cheese, 630 
Streptococcus lactis, 
action of bacteriophage on, 702* 
bacteriophage multiplication on, 701* 
effect of penicillin and other antibiotics on, 
961 
nutrition of, 701* 
soluble nitrogen produced in milk by, 652 
Streptococcus uberis, in mastitis, 720* 
Streptomycin, 
for improving semen fertility, 722* 
semen livability and bacterial content in- 
fluenced by, 183 
Subtilin, effect on lactic streptococci for 
cheesemaking, 961 
Sulfanilamide, 
for improving semen fertility, 722* 
in semen dilutors, 722* 
Sulfhydryl groups, in heated milk, 398 
Sulfonamides, in semen dilutors, 604 
Surface growth, on blue cheese, 704* 
Surface tension, 
of fresh milk surfaces, 406 
of milk, 698* 


Sweet potatoes, dehydrated, as feed for lac- 
tating cows, 725* 

Sweetness, of corn sugar products in ice 
cream, 697 


effect on carotene and vitamin A of milk 
fat, 713* 


external, effect on fat unsaturation, 700* 
Testis biopsy, semen influenced by, 327 
Testosterone, in vitro effect on O, consump- 

tion of sperm, 726* 

Thermal death time studies, on coliform bac- 

teria, 702* 

Thyroid gland, size in southern cows, 708* 
Thyroprotein, 

feeding during lactation decline, 708* 

feeding during first lactation, 278 

low-level feeding for 52 weeks, 257 
Thyroxine, 

effect on fertility of semen, 322 

effect on sperm 0, consumption, 726* 
Tocopherols, 

in milk, effects of feeding on, 700* 

in ration, effect on colostrum, 458 

influence on milk and fat production, 133 

milk stability to oxidation affected by, 196 
Transmitting ability, of sire, number of 
_ proved sons necessary for evaluation of, 

706* 

Tricaleium phosphate, fused, as low-fluorine 

phosphorus supplement, 228 
Triphenyltetrazolium chloride, vital studies on 

semen with, 1013 7 
Tryptophane, free, determination in cheese, 

704* 

Type ratings, of Ayrshires, as heifers and as 

cows, 375 
Tyramine, 

in Cheddar cheese, 316, 630 


Upper treatment, milk let-down influenced 
by, 725 


Viscosrry, 
measurement of, torsion pendulum viscosi- 
meters for, 452 
of milk products, 452 
Vitamin A, 
absorption, 
by calves, effect of dispersion on, 711* 
by ruminants, 714* 
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activated glycerol dichlorohydrin test for, 
688 

depletion of calf stores of, 418 

effect of prepartum milking on, 919 

fetal stores of, utilization by newborn calf, 
764 

in butter, carotene in feed and, 714* 

in calf plasma, prepartum milking and, 1032 

in calf plasma and liver, influence of pas- 


ture and early rumen development on, - 


1016 

in colostrum, 587 
effect of ration supplements on, 458 
factors influencing, 209 

in milk, 
influence of pasture herbage on, 955 
interrupted milking and, 977 

in milk and plasma, soybean products and, 
565 

in plasma, 
effect of Brucella vaccination on, 914 
of calves from dams milked prepartum, 

in sow’s milk, 22 

in spray-dried milk, stability to drying, 695 

of milk fat, influence of temperature on, 
713* 
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BOOK REVIEW 


888. Methods of vitamin assay. Assoc. of Vita- 
min Chemists, Inc., Interscience Publishers, Inc., 
N. Y. 189 pp. 1947. 


This volume is based upon actual laboratory 
check of methods for Vitamin A, carotene, thia- 
min, riboflavin, niacin and ascorbic acid. Chemi- 
cal formulae, spectroscopic characteristics (ex- 
cept for niacin and ascorbic acid), sources, rela- 
tive precision of methods and detailed methods 
of assay are presented for the vitamins listed 
above. Literature references are presented for 
assay of vitamins, D, E and K and for biotin, 
folic acid, p-amino benzoic acid, inositol, choline, 
pantothenic acid and pyridoxine. An excellent 
section is presented relative to sampling, though 
unfortunately, dairy products are slighted in this 
section. The volume is written critically and 
should be in the libraries of all who are engaged 
in vitamin work. E. W. Bird 


ANIMAL DISEASES 
W. D. POUNDEN, SECTION EDITOR 


889. Incidence of Q fever in eastern Washing- 
ton. R. Doppananyayya, State College of Wash., 
Pullman. Pub. Health Repts., 64, 39: 1230-1236. 
Sept. 30, 1949. 


A seriological survey showed that Q fever exists 
in eastern Washington in both humans and ani- 
mals. Six of 289 samples of human sera were 
found to have Q fever complemented-fixing anti- 
bodies, in titers ranging from 1:8 to 1:128. Three 
of these positive sera were from humans having 
close contact with animals while the other 3 per- 
sons had no occupational contact with animals. 
Out of 327 samples of blood sera from beef and 
dairy cattle, 9 were found to be positive with 
titers ranging as high as 1:128. The breed, age 
and sex of the animals had no special significance. 

D. D. Deane 


BUTTER 
O. F. HUNZIKER, SECTION EDITOR 


890. Smérets struktur vid vanlig och kontinuer- 
lig smortillverkning. (The structure of butter 
by the usual buttermaking process as compared 
with the continuous method.) N.Kinc. Svenska 
Mejeritidningen, 40, 9: 95-97. Feb., 1948. 40, 
16: 105-109. March, 1948. 


The effect of physical and chemical factors on 
the structure and consistency of butter is discussed 
in detail. The microscopic structure of butter 
consists of fat globules, fat crystals, brine drop- 
lets and air cells. Liquid butter fat serves as 
embedding medium for these elements. Fe and 
Cu present in cream in combination with phos- 
pholipids and proteins are believed to be trans- 
ferred to the butter. The number of fat crystals 
in free fat and their size are believed to play an 
important part in the hardness and consistency 
of butter. The size and number of brine droplets 
may have some influence upon the appearance 
and keeping quality of butter. 

In the phase inversion of the cream as it oc- 
curs in the Alfa process for continuous butter- 
making the following steps are enumerated: (a) 
fat globules distributed in milk serum, (b) begin- 
ning clumping with fat globules partly combined 
in clumps, (c) very large clumps with an irregular 
edge, (d) double emulsions in which both brine 
droplets, containing larger or smaller numbers of 
fat globules are present in the fat phase and fat 
globules with a birefringent peripheral layer and 
(e) a system with fat globules and brine droplets 
in free fat and no fat globules in brine droplets. 

It is pointed out that microscopic methods are 
of considerable value in research involving butter 
structure but the microscopic method is useful 


only when dimensions are not smaller than 0.5- 


0.ly. Undoubtedly there are present in butter, 
particles varying from 0.1 to 1myp such as small 
fat crystals in free fat, water veins and phospholi- 
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pid-protein membranes of fat globules. In order 
to obtain more information regarding these, it 
will be necessary to use methods that will be as 
satisfactory in the submicroscopic field as the 
microscopic methods are in the microscopic field. 
G. H. Wilster 


891. Metallic churns and butter kneaders hav- 
ing no kneading rollers. F. J. J. J. Henrarp. 
(Assignor to Ecremeuses Melotte.) U. S. Patent 
2,481,842. 2 claims. Sept. 13, 1949. Official 
Gaz. U. S. Pat. Office, 626, 2: 497. 1949. 


This metallic churn and butter kneader rotates 
on its horizontal axis, the 2 end walls being flat 
and parallel. Instead of the usual cylindrical 
shape, with the cross-section in the shape of 
circle, the cross-section of this churn is in the 
shape of 3 equal cyloidal curves, thus providing 
suitable agitation for churning and working action 
for the butter as the churn is rotated. 

R. Whitaker 


CHEESE 
A. C. DAHLBERG, SECTION EDITOR 


892. Cheese cutting machine. L. M. Seety. 
U. S. Patent 2,481,162. 3 claims. Sept. 6, 1949. 
Official Gaz. U. S. Pat. Office, 626, 1: 203. 1949. 


Cheese may be sliced in any shape by this ver- 
tical gravity-operated knife. A guard prevents 
operator injury by the knife. R. Whitaker 


893. Rotary drum cheese grater. J. OrLanpo. 
U. S. Patent 2,481,336. 1 claim. Sept. 6, 1949. 
Official Gaz. U. S. Pat. Office, 626, 1: 248. 1949. 


A rotating drum having a rough surface grates 
the cheese as it is fed continuously to the drum. 
R. Whitaker 


894. Manufacture of rennet paste. E. C. Scorr 
and G. W. McDonatp. (Assignors to Swift and 
Co.) U. S. Patent 2,482,520. 4 claims. Sept. 
20, 1949. Official Gaz. U. S. Pat. Office, 626, 3: 
809. 1949. 

A paste is made of 60 parts whole milk curd 
and | to 12 parts of rennet extract and the pH 
adjusted to 4 to 5. R. Whitaker 

Also see abs. no. 897. 


DAIRY BACTERIOLOGY 
P. R. ELLIKER, SECTION EDITOR 


895. Mechanism of the fermentation of lactose 
by yeasts. Morrison Rocosa, U. S. Dept. of 


ABSTRACTS OF LITERATURE 


Agr., Washington, D. C. J. Biol. Chem., 175, 
1: 413-423. Aug., 1948. 

Evidence is given that enzymatic hydrolysis of 
lactose to the component monosaccharides is not 
necessary for fermentation. Ten different lactose- 
fermenting organisms were used in the study. 

A. O. Call 


DAIRY CHEMISTRY 
H. H. SOMMER, SECTION EDITOR 


896. Methods for determining the iron content 
of milk. F. A. JouNnston, Naomi GELLMAN and 
Juniata Strom, Cornell Univ., Ithaca, N. Y. 
J. Biol. Chem., 175, 1: 343-347. Aug., 1948. 

In 1943 the National Research Council re- 
ported the Fe content of milk as 2.0 mg./kg. This 
figure was lowered to 0.7 mg./kg. in their 1945 
published tables. In 1944 the senior author re- 
ported a value of 0.32 mg. Fe/kg. A recheck of 
the dry ash method originally used showed it to 
be reliable when compared with two other meth- 
ods. Ten separate milk samples from 5 distrib- 
utors (presumably from the Ithaca area) were 
tested for Fe by 3 methods. The average values 
by each method were 0.38, 0.39 and 0.33 mg. /kg. 
The highest reported value of any sample by any 
method was 0.59, and the lowest 0.25 mg./kg. 
Details of an improved wet ashing procedure are 
given. A. O. Call 


897. The estimation of fatty acids of inter- 
mediate chain length by partition chromatog- 
raphy. M. H. Pererson and M. J. JoHNson, 
Univ. of Wis., Madison. J. Biol. Chem., 174, 3: 
775-789. July, 1948. 


While investigating the role of fatty acids in 
Cheddar cheese flavor a chromatographic method 
for the quantitative estimation of formic, acetic, 
propionic, n-butyric, caproic, caprylic and capric 
acids was developed. A detailed description for 
the preparation of both macro and micro chro- 
matogram tubes and their development, as well as 
the titration of aliquots of the effluents is given. 
Sulfuric acid (27 to 35 N) was used as the non- 
mobile phase and Celite 545 as an inert filler. 
For routitte estimations in biological materials 
one macro and three micro columns were used. 
Analyses of known mixtures, as well as butterfat 
with added known amounts of fatty acids showed 
recoveries with an 8% maximum error. 


A. O. Call 


898. Stable fortified milk products and process 
of preparing same. G. E. Grinprop. (Assignor 
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LAIRY ENGINEERING 


to Wis. Alumni Research Foundation) U. S. 
Patent 2,481,414. 11 claims. Sept. 6, 1949. 
Official Gaz. U. S. Pat. Office, 626, 1: 268. 1949. 


An insoluble salt of Cu, Fe or Mn is allowed to 
absorb an edible protective colloid and the dis- 
persion is incorporated into liquid milk products 
to form a fortified concentrated sterilized food. 

R. Whitaker 


899. Stable milk product containing added anti- 
anemia factor and process of making same. G. 
E. Grinprop. (Assignor to Wis. Alumni Research 
Foundation.) U.S. Patent 2,481,415. 7 claims. 
Sept. 6, 1949. Official Gaz. U. S. Pat. Office, 
626, 1: 268. 1949. 


Essentially the same as Abstract 898, except 
that ascorbic acid is added to the product before 
canning and sterilizing. R. Whitaker 


DAIRY ENGINEERING 
A. W. FARRALL, SECTION EDITOR 


900. Practical ammonia refrigeration. Cooling 
buttermilk, condensed milk and ice cream mix. 
C. H. Minster, Greenbriar Dairy Products Co., 
Beckley, W. Va. Ice Cream Rev., 33, 2: 52, 54, 
56, 57, 58, 60. Sept., 1949. 


The refrigeration load as applied to cooling 
buttermilk involves cooling the fluid skim milk 
from the pasteurization temperature of 180-190° 
F. to the setting temperature of 70-74° F., and 
cooling of the finished product from the setting 
temperature down to 50° F. or below. Sur- 
face coolers, plate-type coolers or coil vats may be 
used in cooling the fluid skim milk. Vat cooling 
with sweet water or brine is the most common 
method employed in cooling buttermilk from 
the setting temperature to 50° F. or below. 
Freezing of any part of the buttermilk and exces- 
sive agitation during cooling are to be avoided. 

Sweetened condensed milk may be cooled in a 
coil vat or by an internal tubular cooler. The 
latter provides for continuous cooling from the 
pan with no intermediate crystallization period 
required. The well water temperature and the 
final temperature desired are variables which will 
affect materially the refrigeration load in cooling 
sweetened condensed milk. 

Plain condensed milk may be cooled with a vat 
or plate-type cooler. The latter method appears 
to be growing more popular. Precautions should 
be taken to avoid contamination of the product 
and to prevent the incorporation of air during 
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the cooling process. Evaporated milk, unless it 
is to be stored over night, need not be cooled prior 
to canning and sterilization. 

Ice cream mix, because of its greater viscosity, 
which interferes with heat transfer, is more diffi- 
cult to cool than fluid milk. To cool ice cream 
mix efficiently, either the surface area of the 
cooler must be increased or the time allowed for 
cooling must be increased. Regeneration has 
only limited application in cooling ice cream mix, 
since the sugar and stabilizer must be dissolved 
in the mix prior to pasteurization. 

Data presented show that if an ice bank storage 
system is used, the hourly . :frigeration load may 
be reduced by as much as 90% as compared with 
the use of direct expansion. W. J. Caulfield 


901. Milk cooler. G. R. Duncan. U. S. Patent 
2,482,579. 6 claims. Sept. 20, 1949. Official 
Gaz. U. S. Pat. Office, 626, 3: 826. 1949. 


This tank for cooling milk in cans is charac- 
terized by having a side door for easy insertion of 
the cans. A cooling coil below the can-support- 
ing frame provides chilled water which is circu- 
lated and sprayed over the cans in the tank. 

R. Whitaker 


902. Ice cream package filling mechanism. F. 
D. Parmer. U. S. Patent 2,482,593. 1 claim. 
Sept. 20, 1949. Official Gaz. U. S. Pat. Office, 
626, 3: 829. 1949 


A sleeve slides in and out of the end of the tube 
leading from a continuous freezer. When the 
sleeve is projected, the valve on the end of the 
sleeve is closed and it is open when retracted, thus 
alternately filling and discharging a given portion 
of ice cream as the sleeve is moved up and down. 

R. Whitaker 


903. Method of and apparatus for dehydrating 
liquid products. J. M. Hatt. (Assignor to Dry- 
ing and Concentrating Co.) U. S. Patent 2,481,- 
418. 14 claims. Sept. 6, 1949. Official Gaz. 
U. S. Pat. Office, 626, 1: 269. 1949. 


Milk is heated rapidly under pressure to tem- 
peratures sufficient to destroy instantly bacteria 
and enzymes and immediately sprayed into a blast 
of air at a lower pressure to reduce the moisture 
content of the milk. R. Whitaker 


904. Centrifugal separator with movably sup- 
ported supply can therefor. W.H. Harstick and 
O. E. Heintz. (Assignors to International Har- 


vestor Co.) U.S. Patent 2,482,272. 6 claims. 
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Sept. 20, 1949. Official Gaz. U. S. Pat. Office, 
626, 3: 745. 1949. 


The supply tank which feeds this separator may 
be raised and lowered by means of a foot pedal 
at the base of the machine. When lowered, the 
supply tank outlet is positioned correctly for 
feeding directly into the spinning bowl. 

R. Whitaker 


905. Centrifugal homogenizer. H. Beccuua. 
U. S. Patent 2,482,235. 2 claims. Sept. 20, 1949. 
Official Gaz. U. S. Pat. Office, 626, 3: 735. 1949. 


The fluid to be homogenized is introduced 
through a pipe into a rapidly rotating horizontal 
drum from which it is discharged rapidly by cen- 
trifugal force through small perforations in the 
outer wall of the drum, to impinge on serrations 
mounted close to the rotating drum. The homo- 
genized product drains into a bowl-like vessel 
below the spinning drum and is discharged 
through an outlet in bottom. R. Whitaker 


906. Dump can. V. ScHwarzkopr. (Assignor 
to Lathrop Paulson Co.) U. S. Patent 2,480,778. 
3 claims. Aug. 30, 1949. Official Gaz. U. S. 
Pat. Office, 625, 5: 1415. 1949. 


The features of this easily cleaned dump tank 
for milk are a simple means of preventing splash- 
ing when cans of milk are rapidly emptied into 
it and the inclusion of a removable strainer tray. 

R. Whitaker 


907. Building heating. J.C. McCase, McGraw- 
Hill, New York, N. Y. Operating Engineer, 2, 
9: 19-34. Sept., 1949. 


Topics covered in this review are behavior 
of heat, calculation of heat loads, infiltration, 
distribution of heat, distribution systems, heating 
units and auxiliaries. There are 81 tables and 
illustrations. Some of the heat distributors illus- 
trated and discussed are radiators, wall radiators, 
convectors, baseboard heaters, panel heaters, blast 
coils, unit ventilators and propellor-fan units. 
The discussion of auxiliaries concerns valves, fit- 
tings and traps. H. L. Mitten, Jr. 

Also see abs. no. 891. 


DAIRY PLANT MANAGEMENT 
AND ECONOMICS 
L. C. THOMSEN, SECTION EDITOR 


908. Keep out of the hole with cost control. 
F. Merisu. Milk Plant Monthly, 38, 9: 34-36. 
Sept., 1949. 


The 14 rules discussed for maintaining an ef- 
fective cost control in the dairy plant are: (a) ac- 
curate accounting systems, (b) monthly profit and 
loss statements, (c) analysis of business figures, 
(d) comparative analysis by percentages, (e) de- 
preciation in cost allotments, (f) overhead ex- 
pense, (g) promotional outlay increases, (h) 
equipment modernization, (i) provisions for per- 
sonal salary, (j) production cost knowledge, (k) 
departmentization of cost and sale figures, (1) in- 
surance costs, (m) delinquent accounts and (n) 
improved supervision. J. A. Meiser, Jr. 


909. Separate cabinets for “Take Home” sales 
build volume at drug stores. V. M. Rasurro. 
Ice Cream Trade J., 45, 9: 28, 31, 65-69. Sept., 
1949, 


The installation of separate serve-yourself cabi- 
nets for dispensing packaged ice cream may save 
drug stores their “take home” ice cream market. 
This would simplify proper pricing, eliminate 
waiting on rushed fountain clerks and, with carry- 
home provisions and proper location in the store, 
would increase sales and retain ice cream custo- 
mers who rapidly are turning from drug stores 
to other retail outlets. W. H. Martin 


910. Bonus plan spurs sales. P. L. ANDERs. 
Milk Plant Monthly, 38, 9: 68-69. Sept., 1949. 


Using the previous month’s sales as the base 
period, increased sales of 1 to 3 points netted the 
routeman $1.00 per point. Four to five points 
obtained $1.50 each, whereas 6 points returned 
$2.00 per point. Besides being used for milk 
sales, this plan was used also for increasing but- 
termilk and cheese sales. J. A. Maiser, Jr. 


911. Collecting “Slow accounts”. L. FANap. 
Milk Plant Monthly, 38, 9: 38-39. Sept., 1949. 


A drastic reduction in slow accounts was ac- 
complished by the issuing of “nudge cards” to 
routemen whose duty was to attempt a collec- 
tion each time they found a delinquent customer 
home. If, at the month’s end, payments had not 
been made, red stickers were pasted on the face 
of the bill demanding immediate payment and 
these in turn delivered by the routeman to the 
customer. J. A. Meiser, Jr. 


912. What it costs to serve dealers’ customers of 
different sizes. P. P. Mitier, General Ice Cream 
Corp., Schenectady, N. Y. Ice Cream Trade J., 
45, 10: 60. Oct., 1949. 
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The cost per gallon to serve customers of one 
of General Ice Cream Co.’s plants ranged from 
$0.2757 for customers of the 6001 to 7000 gal. 
group to $0.9035 for the 101 to 200 gal. group. 
These figures include delivery, selling and admin- 
istrative expenses. To make the same profit per 
gallon on large and small accounts, the price to 
the small account may have to be very high. 

W. H. Martin 


FEEDS AND FEEDING 
W. A. KING, SECTION EDITOR 


913. Voederproeven over de invloed van or- 
ganische zuren (vooral in verband met het 
aanzuren van ondermelk). (Feeding trials on the 
influence of organic acids, especially in relation 
to the acidifying of skimmilk.) (English sum- 
mary.) Tu. J. DEMAN, Institute for Modern Cat- 
tlefeeding, “De Schothorst”, Hoogland near 
Amersfoort, Holland. Publication of the Nation- 
ale Codperative Aan-en Verkoopvereniging voor 
de Landbouw (National Cooperative Buying and 
Selling Association for Agriculture.) “Centraal 
Bureau” G. A., Rotterdam, Holland. 31 pp. 
1949, 


Skimmilk, used in practice for fattening pigs 
and raising calves, often gave bad results caused 
by putrefying bacteria present in skimmilk of 
inferior quality. This can be improved by using 
the ripened product. Experiments were per- 
formed in fattening pigs with skimmilk acidified 
with lactic acid, acetic acid, formic acid and citric 
acid to a pH of about 5.7, and compared with 
culture-ripened product and sweet skimmilk. The 
artificially acidified skimmilk caused approxi- 
mately the same rate of growth and food con- 
sumption as the culture-ripened product. Best 
results were obtained with the sweet skimmilk 
which was of good quality. With citric acid a 
somewhat retarded growth and a disturbance in 
the locomotion of the animals were observed. For 
practice, formic acid is most efficient, being cheap 
and having a low equivalent weight. 

A growing experiment with calves, comparing 
skimmilk acidified with formic acid and culture- 
ripened skimmilk showed the formic acid product 
as favorable as the other one. An experiment on 
the influence of addition of 0.1% of citric acid 
to the fattening mash of pigs resulted, at times, in 
disturbances in the locomotion and in other cases 
in cannibalism (biting off each other’s tails). 
Possibly citric acid works in this way via distur- 
bance of the microflora in the intestines, influ- 


encing the production of B vitamins. The ob- 
served abnormalities, curable with yeast, may 
be caused by shortage of riboflavin and panto- 
thenic acid, but this explanation needs further 
investigation. A. F. Tamsma 


GENETICS AND BREEDING 
N. L. VAN DEMARK, SECTION EDITOR 


914. Inheritance of a Karakul-type curliness 

in the hair of Ayrshire cattle. F. E. Etprmce, 

F. W. AtKeson and H. L. Issen, Kansas State 

College. J. Heredity, 40, 8: 205-214. Aug., , 
1949. 


The Karakul-type of curliness involving irregu- 
larity in the diameter of the hair rather than 
uniform flatness was found in an Ayrshire herd. 
The curliness is pronounced at birth, resembling 
a newborn Karakul lamb, and becomes less curly 
with age. The seasonal variation noted was con- 
cluded to be caused by the shorter hair in sum- 
mer when the curliness is less evident, as com- 
pared to winter when the curliness is character- 
istic. There is no sex difference in the expression 
of the responsible gene(s). The character was 
concluded to be due to a single autosomal domin- 
ant gene, K, and differs from the more common, 
variable type of curliness found in individuals of 
most breeds, and from the type of curliness as- 
sociated with semi-hairlessness. L. O. Gilmore 


~HERD MANAGEMENT 
H. A. HERMAN, SECTION EDITOR 


915. Field tests of insecticides and spraying 
methods to control horn flies in dairy herds. 
W. S. McGrecor, U.S.D.A., Agr. Research Adm., 
Bureau of Entomology and Plant Quarantine. 
J. Econ. Entomol., 42, 4: 641-643. Aug., 1949. 


DDT, DDD, methoxychlor and toxaphene 
emulsions, each containing 0.5% of the toxicant, 
were compared for horn fly control in field tests 
on Jersey cattle in Texas. Spray application was 
made on cattle confined in stanchions. A nozzle 
pressure of about 200 Ib./in.? was used. Treat- 
ments began in June, when fly population aver- 
aged 25 or more per animal in every herd, and 
were repeated each time the population rebuilt 
to 25 per animal. Area of cattle treated and 
quantity of spray varied as follows: (a) 2 qt. on 
entire body, (b) 1 qt. on entire body, (c) 1 qt. 
on top line and (d) 1 qt. on underline. 

There was great variation in range of pro- 
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tection periods against flies as afforded by in- 
secticides. One qt. of any spray applied on the 
top line was as good as 1 or 2 qt. on the entire 
body. Underline treatment was less effective, 
except with toxaphene. E. H. Fisher 


916. The DDT content of milk from a cow 
sprayed with DDT. R. H. Carrer and H. D. 
Mann, U.S.D.A., Agr. Research Adm., Bureau 
of Entomology and Plant Quarantine. J. Econ. 
Entomol., 42, 4: 708. Aug., 1949. 


A high pressure sprayer was used to apply a 
wettable powder suspension at a concentration 
of 4 lb. of DDT/100 gal. of water. A Shorthorn 
herd was sprayed over the entire body to the point 
of super saturation. Milk samples were taken 
from 1 cow for DDT analysis. Milking was by 


hand, and no precautions to prevent contamina-_ 


tion of milk with DDT were taken. No check 
sample of milk was taken before spraying. Be- 
ginning 2 d. after spraying, and at 5 subsequent 
irregular intervals, milk samples showed a range 
of from 3.0 to 0.4 p.p.m. of DDT over a period 
of about 5 wk.; the average was 1.3 p.p.m. 

E. H. Fisher 


917. Cows heat house. N. Hotmguist, Swed- 
ish Government Research Institute for Farm 
Buildings, Lund, Sweden. Agr. Eng., 30, 9: 425. 
Sept., 1949. 


An average milking cow produces about 20,- 
000 cal./d., 25% of which is latent in respiratory 
moisture. All of the latent and 60% of the sen- 
sible heat is wasted by being carried away by 
ventilating currents without heating the barn. 
The remaining heat is sufficient for keeping the 
temperature high enough. 

The Swedish project attempts to use the waste 
heat from the barn for heating a 5-room house. 
A heat pump with its evaporator located in the 
barn’s outgoing ventilating duct is used. The 
lowest design temp. for which the system is cal- 
culated is 5° F. The system with 10 to 15 milk- 
ing cows will heat the house with no insulation 
on the house or barn. When heating oil is $45 
per ton and electricity is 2¢/kw.—hr., the cost of 
heating is $245 with oil and $190 with the heat 
pump. The system was tried in sweden last 
winter and found to be practical. 

H. L. Mitten, Jr. 


918. Portable milker. A. I. Tupeninc. (As- 
signor to DeLaval Separator Co.) U.S. Patent 


2,482,602. 5 claims. Sept. 20, 1949. Official 
Gaz. U.S. Pat. Office, 626, 3: 831. 1949. 


A milking machine, complete with vacuum 
pump, is mounted on a 2-wheeled cart. 
R. Whitaker 


ICE CREAM 
C. D. DAHLE, SECTION EDITOR 


919. Use of whey in sherbets. F. E. Porrer and 
D. H. WrtuamMs, Agricultural Research Ad- 
ministration, USDA. Ice Cream Trade J., 45, 
9: 54-55, 86-88. Sept., 1949. 


Approximately 75% of the 12 billion pounds 
of cheese whey produced annually is used as 
animal feed or wasted. Ransdell and Webb de- 
veloped a sweetened condensed whey to over- 
come the high water content and perishable 
nature. 

A good quality sherbet was made by using 
whey solids instead of milk solids. These sher- 
bets contained 5% whey solids when made from 
plain condensed, sweetened condensed, or de- 
hydrated whey but after adding sugar, stabilizer, 
flavor and citric acid to the fresh, separated whey, 
the whey solids content of the finished product 
was between 4 and 5%. 

The whey sherbets were frozen most success- 
fully in a continuous freezer. When a batch 
freezer was used excessive whipping occurred. 
Overrun in the batch freezer could be controlled 
by the addition of fat. A normal amount of 
citric acid was required for sherbet made from low 
acid whey, but no citric acid was needed with cot- 
tage cheese whey. The whey sherbets had a 
smooth body and texture, were more refres!zing 
than other sherbets and had no whey flavor when 
made from a good quality whey. 

W. H. Martin 


920. Shrinkage. J.C. Lanvo and C. D. Dau te, 
Penn State College, State College. Ice Cream 
Trade J., 45, 10: 90, 114-115. Oct., 1949. 


Of 12 commercially shrunken samples of ice 
cream studied, all but 2 showed a formol titration 
in excess of the titration for the control mix of the 
same nitrogen content, indicating that the 
shrunken ice cream protein had undergone some 
degree of change causing them to have a higher 
formol titration. A study was made of changes in 
the distribution of mix proteins when treated with 
the proteolytic enzyme, trypsin. Mix treated 
with 2 g. of trypsin to 45 lb. of mix and held at 
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40° F. for 24, 48, 72 hr. showed little or no shrink- 
age in the resulting ice cream after 1 wk. in a 
cabinet at-15° F. Shrinkage did result when the 
mix was held for 96 hr., indicating that some 
change was occurring during the 72 to 96 hr. 
period which was of major importance in enzy- 
matic shrinkage. 

Other tests were made to determine any change 
in protein distribution when ice cream was sub- 
jected to severe dry ice exposure, and also the 
effect of the albumen-globulin fraction of milk 
protein in ice cream shrinkage. Additions of the 
unaltered whey proteins to ice cream mixes re- 
duced shrinkage considerably. W. H. Martin 


921. Control of ice cream texture with micro- 
scope. W. S. ArsuckLe, Univ. of Md., College 
Park. Ice Cream Trade J., 45, 10: 86, 114. 
Oct., 1949. 


The microscopical examination of ice cream 
may reveal body and texture characteristics which 
are not readily detected organoleptically. 
Smooth textured ice cream will have a large 
number of evenly distributed ice crystals and 
air cells. Coarse textured ice cream will have 
numerous large ice crystals along with fewer 
small crystals and less uniformity of crystals 
and air cells . 

Microscopic examination is made by preparing 
a thin section of ice cream, imbedding the section 
in immersion oil and examining at a magnifica- 
tion of 100 times. This work usually is done at 
hardening room temperature. |W. H. Martin 


922. New frozen citrus purees and their uses. 
E. A. Beavens, Bureau of Agr. and Ind. Chem., 
U.S.D.A., Pasadena, Cal. Ice Cream Trade J., 
45, 10: 58, 96. Oct., 1949. ‘ 


Successful processing of citrus fruit purees has 
been accomplished and provides fruit bases which 
possess natural flavor, color and nutritive value. 
These purees can be kept in good condition for a 
year when stored at 0° F. Use 14 to 18 oz. of 
5 to 1 orange puree and 1.5 oz. of a 50% solu- 
tion of citric acid solution to 1 gal. of sherbet mix, 
stir thoroughly, freeze at 50 to 65% overrun and 
then place in containers and harden. For lemon 
sherbet only 10 to 14 oz. of puree and 0.5 oz. of 
50% citric acid are needed. The citric acid so- 
lution should be added after freezing when the 
sherbet mix contains any milk products to pre- 
vent curdling. 

Milk sherbet mixes should contain 2.5% fat, 
2.5% milk solids and 25% sugar. W. H. Martin 
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923. Gallomage analysis. Anonymous. Ice 
Cream Trade J., 45, 9: 42, 88-89. Sept., 1949. 


The International Association of Ice Cream 
Manufacturers has compiled an analysis of U. S. 
wholesale and retail ice cream production by 
manufacturers. The recently issued Ice Cream 
Sales Index for 1948 shows the number of whole- 
sale ice cream manufacturers in the U. S. to be 
3,766, producing 91.7% of all commercial ice 
cream. Of these 3,766, there are 2,879 which 
sell ice cream by wholesale only, with the re- 
maining 887 retailing in their own stores, though 
they are primarily wholesalers. The 10,394 
manufacturers who made and sold at retail only 
accounted for only 8.3% of the national produc- 
tion. 

Of the industry’s 629,090,000 gal. produced, 
the 3,766 wholesale manufacturers were respon- 
sible for 577,026,000 gal. and the 10,394 retailers 
for 52,064,000 gal. This report is substantiated 
by figures from the U. S. Department of Agricul- 
ture based on 1946 operation and by the U.S. 
Census of Manufacturers’ report for 1947. 

W. H. Martin 

Also see abs. no. 900, 902, 909, 912. 
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924. The fate of radioactive copper adminis- 
tered to the bovine. C. L. Comar, G. K. Davis 
and Leon Sincer, Fla. Agr. Expt. Station, 
Gainesville. J. Biol. Chem., 174, 3: 905-914. 
July, 1948. 


Fifteen cattle were given an isotope of copper 
(Cu), orally in some cases and by jugular in- 
jection in others. The Cu retention was very low 
when fed but was highly retained when injected 
intravenously. In both cases, the Cu retained 
was widely distributed in the body tissues but 
more concentrated in the liver. A table showing 
the Cu distribution in the various body tissues is 
included. A. O. Call 


925. The transfer of immunity to the new-born 
calf from colostrum. E. L. Smirn and Aucust 
E. R. & Sons, New Brunswick, 
N. J. J. Biol. Chem., 175, 1: 349-357. Aug., 
1948. 


Electrophoretic studies show that y-globulin 
and. T-globulin, both found in the serum of the 
mother, are not present in the serum of the new- 
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born calf or the new-born lamb, demonstrating 
that there is no placental transfer of antibodies 
in these species. This is in direct contrast to 
what is found in humans, where the y-globulin 
in the serum of the new-born exceeds that of the 
mother. The calf acquires immunity through 
the igestion of colostrum. A. O Call 


926. Passage of selenium through the mammary 
glands of the white rat and the distribution of 
selenium in the milk proteins after subcutaneous 
injection of sodium selenate. K.P. McConne Lt, 
Univ. of Rochester, Rochester, N. Y. J. Biol. 
Chem., 173, 2: 653-657. April, 1948. 


Radioactive selenium was injected subcutane- 
ously into lactating white rats and was shown to 
be present in the carcasses of the suckling pups 
within 24 hr., thus confirming previous reports 
of selenium being transmitted in the milk. To 
determine the milk fraction carrying the selenium, 
the stomach contents of 2 litters of rats were 
removed and the milk curd resuspended and 
fractionated. The protein fraction carried 
selenium. A. O. Call 


927. Effect of the blood glucose level on the 
secretion of the adrenal cortex. G. L. STEEPLES 
and H. Jensen, Medical Dep’t., Field Research 
Laboratory, Ft. Knox, Ky. Am. J. Physiol., 
157, 3: 418-421. June, 1949. 


Studies were made on 225-280 g. rats. Ad- 
renal glands were weighed, blood sugar measured 
and cholesterol content of the adrenal glands 
determined. Hyperglycemia, induced by glu- 
cose administrated orally in a 50% solution, 
inhibited hormone release from the adrenal cor- 
tex as measured by the cholesterol content of the 
adrenal cortex. With the same measurement, hy- 
poglycemia induced by insulin injections stimu- 
lated hormone release from the adrenal cortex. 

How the blood sugar level influences the se- 
cretion of adrenal cortical hormones is not defin- 
itely known, although a plausible explanation is 
that the blood sugar level affects the secretion of 
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the pituitary adrenocorticotrophic hormone, 
which in turn regulates hormone secretion by the 
adrenal cortex. V. Hurst 


SANITATION AND CLEANSING 
K. G. WECKEL, SECTION EDITOR 


928. Quaternary ammonium compounds in 
dairy sanitation. C. C. Prouty, Dept. of Dairy 
Husbandry, State College of Washington, Pull- 
man. Milk Plant Monthly, 38, 9: 46-48. Sept., 
1949, 


A discussion of present knowledge of Quater- 
nary ammonium compounds is presented. The 
various phases covered are: (a) methods of de- 
termining germicidal efficiency, (b) physical re- 
action of bacteria in contact with quaternary 
compounds, (c) bacteriostatic action of the com- 
pounds, (d) the influence of pH, type of water 
and organic matter on the germicidal efficiency 
and (e) selective action on organisms. 

J. A. Meiser, Jr. 


929. Deposition of aerosol particles. A. H. 
Yeomans, E. E. Rocers and W. H. Batt, U.S. 
D.A., Agr. Research Adm., Bureau of Entomology 
and Plant Quarentine. J. Econ. Entomol., 42, 


391-596. Aung., 1949. 


Tests with DDT aerosols determined the pro- 


_ portional deposition of toxicant on horizontal and 


vertical surfaces. Comparisons were made on 
the basis of (a) toxicity to insects, (b) chemical 
analysis, (c) visual observation of dyed deposits 
and (d) no. and size of particles. 

Aerosol application in still air, simulating that 
in closed buildings, showed very little or no de- 
position on walls or other vertical surfaces. The 
particies settled almost solely upon the top of 
horizontal surfaces. Chemical analysis recovery 
of DDT from wall panels was less than 1% as 
great as from floor panels. Data on aerosol de- 
position in moving air, 2 to 16 mi./hr. also were 
included. E. H. Fisher 
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Butter, New Zealand, chemical properties of, 
A70 
Butter, summer, growth promoting factor in, 
A116 
Butter, whey, A161 
Butter cultures, acetylmethylearbinol plus di- 
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pseudo-globulin of, A110 
Colostrum feeding, of calves, and blood serum 
protein electrophoretic studies, A110 
Conception rates, seasonal, A174 
Condensed milk and milk powder, 7th ed., 
book review, A119 
Condensing, experimental, problems in, A63 
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Cream, homogenized, bicarbonate addition to, 
A100 
Cream, pasteurized, bacterial flora and keep- 
ing quality of, A82 
Cream, plastic, 
manufacture of, A163 
production and uses, A19 
storage of, A25 
Cream, powdered, manufacture of, A63 
Cream, whipped, ready-to-use from cans, A146 
Cream dispenser, A54 
Cream remover, for milk bottles, All 
Creameries, suggested improvements of, A73 
Crossbred dairy calves, growth, A174 
Cysteine, prooxidant effect of aqueous fat sys- 
tems, A167 


Darry EQUIPMENT, 

cleaning of, A117 

sanitary standardization of, A101 
Dairy farm, sanitation for, Al5 
Dairy heifers, growth on roughages, A142 
Dairy industry, opportunities in, A5 
Dairy plants, 

acid cleaners for, A179 


A211 


cleaning methods for, A179 
cost control for, A184 
efficient operation of, A74 
housekeeping for, A128 
multiple-product, A94 
operating costs in, A51 
planning, construction and maintenance of, 
A72 
production costs in, A172 
wastes and losses in, A172 
Dairy research, 
in agricultural experiment stations, A57 
under the Research and Marketing Act, A58 
Dairy sanitation, progress in, Al6 
Dallis grass, seasonal composition of, A6 
DDT, 
as spray residues on foods, determination of, 
A150 
determination in milk, A3 
failure to control houseflies, A155 
in aerosols, deposition of particles from, 
A188 
in milk of sprayed cows, A186 
residual properties of, A155 
use on cattle, A97 
Dealer education, for ice cream sales, A52 
Dehorning, 
painless, A78 
solution for, A6 
Depreciation reserves, 
adequacy of, A124 
maintenance of, A53 
Detergents, 
characteristics of, A85 
for dairy plants, use and evaluation of, A40 
synthetic, new developments in, A128 
synthetic non-ionic, in combination cleaner- 
sanitizers, A40 
Diabetes, pancreatic, in calves, A149 
Diacetyl, 
determination in butter, A108 
determination in butter cultures, A2 
Digital abnormality, hereditary, in cattle, 
A154 
Diplococein, characterization of, A20 
Direct microscopic count, 
comparison with plate counts, A2 
on pasteurized milk, A90 
preparation of smears for, A20 
staining of smears for, A163 
Dishes, sterilization of, A29 
Dishwashing, high-temperature, A101 
Dried milk products, keeping quality of, A62 


A212 


Drier, 
centrifugal spray, for milk, ete., A136 
for milk, ete., A137 
spray, for milk, A183 
Dry ice, for ice cream refrigeration, A26 
Drying, spray, problems in, A63 
Dump can, for milk, A184 
Dust, types of material in, A30 
Dwarf cattle, for the tropics, A154 
Dynamometer, for determining depth of freez- 
ing in foods, A124 


East COAST FEVER, in South African 
eattle, A31 
Egg composition, containing milk, A163 
Eggs, frozen, pathogens in, A92 
Electricity, cutting farm costs with, A7 
Electron bombardment, for milk sterilization, 
A51 
Elementary experiments in dairy bacteriology, 
book review, A129 
Emulsifiers, 
effect on physico-chemical properties of ice 
eream, A8 
for ice cream, A8, A79, A98, A127, A175 
Emulsions, device for making and breaking of, 
A35 
Enteritis bacteria, in whey, A49 
Entrainment separator, for vacuum pans, A4 
Equipment, dairy, sanitary design of, A35 
Ergothioneine, antithyroid activity of, A148 
Escherichia and Aerobacter, 
growth on phenol-bile media, A122 
separation with borie acid medium, A122 
Estrogens, 
effect on rat lactation, A146 
effect on rat mammary structure, A147 
Experimental immunochemistry, book review, 
A159 
Extraneous matter, in Cheddar cheese, A106 


Fazw DAITRIES, grade A, design standards 
for, A139 
Farm work simplification, book review, A103 
Fat, 
crystallized, determination in cream, A92 
globular and free, in Fritz process butter, 
A88 
Fat deterioration, determination of, A93 
Fat globules, in butter, measurement of, A104 
Fat losses, control of, A97 
Fat test, Babeock, for homogenized milk, A166 


SUBJECT INDEX OF ABSTRACTS 


Fat variations, in milk, A82 

Fats, edible, bacterial examination method 
for, A165 

Fatty acids, 
estimation by chromatography, A182 
production in butter by microorganisms, 

A165 

water-insoluble, in cream and butter, A17 

Feedwater, treatment of, A124 

Fermentation processes review, A21 

Filter, for milk, A4 

Fieldmen, role in producing sanitary milk, 
All7 

Flavor materials, for ice cream, A7 

Flow diversion valve, for control of HTST 
pasteurization, A137 

Flue dust, control of, A168 

Folie acid activity, of milk, microbiological de- 
termination of, A136 

Food analysis, review of methods for, A72 

Food plant sanitation, book review, A43 

Food poisoning, A86 

Food technology, symposium on, A41 

Forage crops, management for higher yields, 
A24 

Frost little plate method, modified, for milk, 
A134 

Fuels and firing, of boilers, A96 


Gassy FERMENTATION, in _ process 
cheese, A88 

Genes, major, in evolution of economic char- 
acters, A78 

Germicides, cationic, activity of, A34 

Gestation, length of, in N. Z. dairy cattle, 
All4 

Globular fat, in butter, dilution method for 
measurement of, A104 

Globulin, gamma _ electrophoretic-convection 
fractionation of, A179 

Globulins, immune, in plasma of hyperimun- 
ized cows, A110 

Glucose, blood level of, effect on adrenal cor- 
tex secretion, A188 

Glycerides, fully-saturated, determination in 
N. Z. butter, A108 

Glycol benzoates, germicidal activity of, A34 

Glyeols, germicidal activity of, A34 

Goitrogenic effect of aminothiazole, A178 

Goodwill, estimation of, A52 

Guanidoacetic acid, transmethylation in beef 
liver autolyzates, A149 


| 

i 

i 

of 
| 
4 

| 


SUBJECT INDEX OF ABSTRACTS 


Haxrer, breaking lead type for cattle, A54 
Hays, composition and digestible energy of, 
A173 
Heat, 
effect on Jersey calves, A84 
effect upon Jerseys in milk, A84 
Heater, steam, for liquids, A4 
Heating, 
of buildings, A184 
relation to steam costs, A169, 
Heating pumps, for the dairy industry, A138 
Heating rates, of foods in containers, A36 
Homogenization, of a portion of an ice cream 
mix, A25 
Homogenizer, 
centrifugal, A184 
new, A72 
Horn flies, insecticides for control of, A185 
House flies, 
failure of DDT to control, A155 
toxicity of synthetic pyrethrins to, A155 
House heating, by cows, A186 
Housekeeping, in dairy plants, A29 
Hyaluronidase, 
in bull spermatozoa, A6 
in rat testes, A14 
Hypocaleemia, bovine, Sulkowitch test for, 
A178 
Hypochlorite aerosols, critical humidity for 
bactericidal action of, A49 
Hypochlorite solutions, efficacy at different pH 
levels, A29 
Hypochlorites, sodium, corrosion by, A180 
Hypoderma sp., occurrence in cattle, A161 


Lee CREAM, 
bulk container for, A79 
coliform bacteria in, A164 
combination offer of, A9 
consumer survey on merchandising of, A52 
container for, combined spoon and lid for, 
A27 
control of finished product, A9 
cost system in manufacture of, A170 
costs in manufacture and sale of, A10 
creation of marbleized patterns in, A175 
dealer education for sales of, A52 
dealer pricing for profits, A52 
dealer service costs for, A184 
defects in, A115 
defects of, curing of, A175 
delivery to stores, A112 


A213 


drug-store merchandising of, A112 
emulsifiers for, A8, A79, A98, A127 
flavor and texture preferences, A174 
flavor preference tests for, A26 
flavoring materials for, A7 
gallonage analysis, A187 
gallonage for 1st half of 1948, A9 
gallonage for 1948, A54, A80 
gallonage for May, 1949, A146 
home market for, A140 
improved cone for, A115 
in restaurants, A171 
in supermarkets, A99 
in theaters, A140 
increasing sales of, A112, A170 
liquid sugar use in, A7 
manufacture of, quality requirements of, 
A80 
nutritive value of, A83 
package filler for, A183 
package trends for, A79 
packaged sundae, A38 
packaging of, A115, A175 
physico-chemical properties of, effect of 
emulsifiers on, A8 
pint bowls for packaging of, A99 
production costs, of, A76 
promoting dealer-consumer understanding, 
A9 
quality in manufacture of, A80 
refrigeration requirements for manufacture 
of, A51 
sales of, for January, 1949, A99 
sanitation in production and handling of, 
A85 
scoop for, A38 
self-service and package merchandising of, 
A112 
self-service stores for, A140 
selling cost calculator, A26 
selling through vending machines, A37 
shrinkage of, A98, A186 
stabilizers and emulsifiers for, A175 
stabilizers for, A79 
stimulating sales of, A9 
texture of, control with microscope, A187 
use of laboratory for control of, A9 
wholesale prices of, A113 
wind tunnel for hardening of, A25 
Iee cream, chocolate coated, A7 
Tee eream, diced, A54 
Iee cream, fried, A25 
Ice cream cabinets, 
relation to sales and profits, A80 


A214 SUBJECT INDEX OF ABSTRACTS 


self-service, in drug stores, A184 
standard dimension of, A145 
Ice cream eclairs, A79 
Ice cream freezer, 
agitator for, A137 
seraper for, A122 
Ice cream gallonage, shifts in, A145 
Iee cream industry, unethical practices in, 
A140 
Tee cream mix, 
cooling of, A37 
homogenization of a portion of, A25 
HTST pasteurization of, A98 
superheating of, A25 
vacreator pasteurization of, A98 
Ice cream mix, chocolate, viscosity of, A99 
Tee cream mix, concentrated, storage of, A25 
Iee cream mix, frozen, storage of, A25 
Ice cream package, A154 
Ice cream packer, A54 
Iee cream plant, work simplification in, A125 
Tee cream ‘‘snowballs,’’ A140 
Iee cream specialty, cake roll, A145 
Ice cream trucks, refrigeration for, A168 
Ices, making of, A175 
Immunity, transfer to new-born calf in colos- 
trum, A187 
Incentive plan, for milk sales, A53 
Infant food, powdered, from cows’ milk, A121 
Infertility, of Friesian bulls, inherited seminal 
character in, A144 
Insecticides, 
food adulteration with, A155 
for horn fly control, A185 
organic, 
fumigating properties of, A155 
residual activity of, A155 
Insects, 
control in dairy plants, A16, A57, A85 
Inspection, uniform, for milk supplies, A81 
Insulation, of cold rooms, A94 
Investment return, adequacy of, A75 
Iodinated casein, long-time feeding of, A130 
Iodine number, of New Zealand butter, A70 
Ion exchange, application to milk products, 
A68 
Iron, in milk, determination of, A182 


Jerseys, 
effect of heat on, A84 
N. Z. breed type and production records of, 
All4 


Judging, of food, 
dependability of, A58 
triangular taste tests for, A58 


K araxuttype hair curliness, of Ayrshire 
cattle, inheritance of, A185 

Kefir, biological value of proteins in, A56 

Kjeldahl method, for milk proteins, A68 


Lasor RESPONSIBILITY, in future de- 
velopment of dairy industry, A74 

Labor saving, on farm, with electricity, A7 

Laboratory, plant, for ice cream control, A9 

Laboratory control, of finished dairy products, 
A23 

Lactalbumin, treatment for resuspension of, 
A50 

Lactation, 
effect of steroids on, A13 
effect on blood ascorbic acid, A57 
regulation of, A28 

Lactation, of rats, on natural and purified 
diets, A116 

Lactation response, influence of soil fertiliza- 
tion on, A113 

Lactie acid, 
from whey, A92 
polymers of, as synthetic resins and coat- 

ings, A22 

Lactic starters, for Cheddar cheese, influence 
of penicillin on, A134 

Lactic streptococci, influence of abnormal milk 
on activity of, A34 

Lactodensimeter readings, on whey, correction 
for, A133 

Lactose, 
ash determination in, A166 
detmn. in milk products, A166 
fermentation by yeasts, mechanism of, A182 
methanol extraction of, from skim milk 

powder, A135 

Lactose, crude, preparation of, A163 

Lactose, low-ash, manufacture of, A107 

Lecithin, crude soybean, effect on vitamin A 
absorption, A153 

Leptospira, bovine, comparison of N. J. and 
Palestine strains, A119 

Lifter, for milk cans, A167 

Linseed oil meal, digestibility of, A173 


Maren MILKS, sales and profits of, 
A145 


uf 
— 
W 

| 
| 
| 
| 
of 
| 
— 
— 
— 
— 
— 
— 
| 
: 


SUBJECT INDEX OF ABSTRACTS 


Mammary development, role of adrenal cortex 
in, Al4 
Mammary gland, 
adrenalectomy and the, A13 
growth of, thiouracil effect on, A128 
infusion with streptomycin, A119 
sustained penicillin level in, A57 
Mammary gland infections, sulfamethazine for 
treatment of, A45 
Mange, in dairy cattle, control and treatment 
of, A152 
Manuale lactis, book review, A158 
Manure, reinforcement with superphosphate, 
A78 
Mastitis, 
age and infection in, A104 
detection, control and prevention of, A44 
early features of, A17 
hemolytic group C streptococci in, A160 
optimal testing of milk for, A87 
organisms of, antibactericidal action on, 
A130 
penicillin therapy for, Al 
procaine penicillin G for treatment of, A151 
review on treatment of, A152 
staphylococcic, aureomycin treatment of, 
A151 
sulfamethazine and penicillin for treatment 
of, A151 
sulfa preparations for, A17 
treatment with penicillin ointment, A160 
Mastitis, in England, infective agents for, A45 
Media, for microbial counts on milk, A134 
Medium, universal, for bacteria, A91 
Methods of vitamin assay, book review, A181 
Methylene blue test, 
for dried milk, A66 
for pasteurized milk, A49 
Metrorrhagia, in virgin heifers, A13 
Microbacteria, characteristics of, A65 
Microcoeci, of milk, classification of, A65 
Microorganisms, taxonomy of, A134 
Milchwirtschaftliche Patentberichte, book re- 
view, A103 
Milk, 
acidity of, A66 
acidity of, improved indicator for, A68 
acidity of, standardization of methods of de- 
termination of, A50 
antioxidant gas treatment of, A93 
as human food, A55 
bottle-filling measurements for, A176 
Brucella abortus ring test for, A44 
buffer indices of, A66 


A215 


cholesterol content of, A21 
coliform bacteria in, A32 
composite sampling of, A3 
composition of, 
changes in, A67 
ratio of fat to other constituents, A67 
relationships between constituents, A67 
consumer evaluation of, A10 
consumption of, in future, A22 
cooling of, All 
DDT in, A3 
delivery of, controlling costs of, A125 
distribution of, 
costs and profits in N. Y., A125 
possible economies in, A171 
farm coolers for, A39 
fat-free vitamin-fertified, A81 
flavor of, effect of benzene hexachloride on, 
A27 
flavors in, A80 
fortification with vitamins A and D, A28 
grading of, 
resazurin test for, A2 
resazurin test plus direct microscopic 
count for, A2 
home delivery of, A141 
home pasteurization of, A81 
hygiene of, A20 
inhuman diet, A55 
increasing human consumption, A55 
instability of, Ca ions in, A109 
iron determination in, A182 
keeping quality of, visual conditions on 
farm and, A38 
mechanical cooler for, A183 
media for microbial counts on, A134 
modification with concentrated apple juice, 
A28 
modified Frost little plate for use on, A134 
nutritive value of, A39; A116 
nutritive value of, animal evaluation for, 
A56 
optical testing for mastitis in, A87 
oxidized flavor in, control with ascorbic acid, 
A22 
pasteurization and safety of, A135 
pasteurization of, A55 
pricing of, Boston formula for, A23 
proteins in, Kjeldahl method modifications 
for, A68 
psychrophilic bacteria in, A34 
quality tests for, A175 
receiving of, A27 
resazurin test for, A32 


A214 SUBJECT INDEX OF ABSTRACTS 


self-service, in drug stores, A184 
standard dimension of, A145 
Ice cream eclairs, A79 
Ice cream freezer, 
agitator for, A137 
seraper for, A122 
Ice cream gallonage, shifts in, A145 
Ice cream industry, unethical practices in, 
A140 
Ice cream mix, 
cooling of, A37 
homogenization of a portion of, A25 
HTST pasteurization of, A98 
superheating of, A25 
vacreator pasteurization of, A98 
Ice cream mix, chocolate, viscosity of, A99 
Iee cream mix, concentrated, storage of, A25 
Ice cream mix, frozen, storage of, A25 
Ice cream package, A154 
Ice cream packer, A54 
Tee cream plant, work simplification in, A125 
Iee cream ‘‘snowballs,’’ A140 
Tee cream specialty, cake roll, A145 
Ice cream trucks, refrigeration for, A168 
Tees, making of, A175 : 
Immunity, transfer to new-born calf in colos- 
trum, A187 
Incentive plan, for milk sales, A53 
Infant food, powdered, from cows’ milk, A121 
Infertility, of Friesian bulls, inherited seminal 
character in, A144 
Insecticides, 
food adulteration with, A155 
for horn fly control, A185 
organic, 
fumigating properties of, A155 
residual activity of, A155 
Insects, 
control in dairy plants, A16, A57, A85 
Inspection, uniform, for milk supplies, A81 
Insulation, of cold rooms, A94 
Investment return, adequacy of, A75 
Todinated casein, long-time feeding of, A130 
Iodine number, of New Zealand butter, A70 
Ion exchange, application to milk products, 
A68 
Iron, in milk, determination of, A182 


J 


effect of heat on, A84 
N. Z. breed type and production records of, 
A114 


Judging, of food, 
dependability of, A58 
triangular taste tests for, A58 


K hair curliness, of Ayrshire 
eattle, inheritance of, A185 

Kefir, biological value of proteins in, A56 

Kjeldahl method, for milk proteins, A68 


Lasor RESPONSIBILITY, in future de- 
velopment of dairy industry, A74 

Labor saving, on farm, with electricity, A7 

Laboratory, plant, for ice cream control, A9 

Laboratory control, of finished dairy products, 
A23 

Lactalbumin, treatment for resuspension of, 
A50 

Lactation, 
effect of steroids on, A13 
effect on blood ascorbic acid, A57 
regulation of, A28 

Lactation, of rats, on natural and purified 
diets, A116 

Lactation response, influence of soil fertiliza- 
tion on, A113 

Laetie acid, 
from whey, A92 
polymers of, as synthetic resins and coat- 

ings, A22 

Lactie starters, for Cheddar cheese, influence 
of penicillin on, A134 

Lactic streptococci, influence of abnormal milk 
on activity of, A34 

Lactodensimeter readings, on whey, correction 
for, A133 

Lactose, 
ash determination in, A166 
detmn. in milk products, A166 
fermentation by yeasts, mechanism of, A182 
methanol extraction of, from skim milk 

powder, A135 

Lactose, crude, preparation of, A163 

Lactose, low-ash, manufacture of, A107 

Lecithin, crude soybean, effect on vitamin A 
absorption, A153 

Leptospira, bovine, comparison of N. J. and 
Palestine strains, A119 

Lifter, for milk cans, A167 

Linseed oil meal, digestibility of, A173 


Matrep MILKS, sales and profits of, 
A145 


| 
| 
| | 
| 
| 
| 
| 
| 
| 
| 
| 
| | 


SUBJECT INDEX OF ABSTRACTS 


Mammary development, role of adrenal cortex 
in, Al4 
Mammary gland, 
adrenalectomy and the, A13 
growth of, thiouracil effect on, A128 
infusion with streptomycin, A119 
sustained penicillin level in, A57 
Mammary gland infections, sulfamethazine for 
treatment of, A45 
Mange, in dairy cattle, control and treatment 
of, A152 
Manuale lactis, book review, A158 
Manure, reinforcement with superphosphate, 
A78 
Mastitis, 
age and infection in, A104 
detection, control and prevention of, A44 
early features of, Al7 
hemolytic group C streptococci in, A160 
optimal testing of milk for, A87 
organisms of, antibactericidal action on, 
A130 
penicillin therapy for, Al 
procaine penicillin G for treatment of, A151 
review on treatment of, A152 
staphylocoecic, aureomycin treatment of, 
A151 
sulfamethazine and penicillin for treatment 
of, A151 
sulfa preparations for, A17 
treatment with penicillin ointment, A160 
Mastitis, in England, infective agents for, A45 
Media, for microbial counts on milk, A134 
Medium, universal, for bacteria, A91 
Methods of vitamin assay, book review, A181 
Methylene blue test, 
for dried milk, A66 
for pasteurized milk, A49 
Metrorrhagia, in virgin heifers, A13 
Microbacteria, characteristics of, A65 
Micrococci, of milk, classification of, A65 
Microorganisms, taxonomy of, A134 
Milchwirtschaftliche Patentberichte, book re- 
view, A103 
Milk, 
acidity of, A66 
acidity of, improved indicator for, A68 
acidity of, standardization of methods of de- 
termination of, A50 
antioxidant gas treatment of, A93 
as human food, A55 
bottle-filling measurements for, A176 
Brucella abortus ring test for, A44 
buffer indices of, A66 


A215 


cholesterol content of, A21 
coliform bacteria in, A32 
composite sampling of, A3 
composition of, 
changes in, A67 
ratio of fat to other constituents, A67 
relationships between constituents, A67 
consumer evaluation of, A10 
consumption of, in future, A22 
cooling of, All 
DDT in, A3 
delivery of, controlling costs of, A125 
distribution of, 
costs and profits in N. Y., A125 
possible economies in, A171 
farm coolers for, A39 
fat-free vitamin-fortified, A81 
flavor of, effect of benzene hexachloride on, 
A27 
flavors in, A80 
fortification with vitamins A and D, A28 
grading of, 
resazurin test for, A2 
resazurin test plus direct microscopic 
count for, A2 
home delivery of, A141 
home pasteurization of, A81 
hygiene of, A20 
inhuman diet, A55 
increasing human consumption, A55 
instability of, Ca ions in, A109 
iron determination in, A182 
keeping quality of, visual conditions on 
farm and, A38 
mechanical cooler for, A183. 
media for microbial] counts on, A134 
modification with concentrated apple juice, 
A28 
modified Frost little plate for use on, A134 
nutritive value of, A39; A116 
nutritive value of, animal evaluation for, 
A56 
optical testing for mastitis in, A87 
oxidized flavor in, control with ascorbic acid, 
A22 
pasteurization and safety of, A135 
pasteurization of, A55 
pricing of, Boston formula for, A23 
proteins in, Kjeldahl method modifications 
for, A68 
psychrophilic bacteria in, A34 
quality tests for, A175 
receiving of, A27 
resazurin test for, A32 


| 
4 


A216 SUBJECT INDEX OF ABSTRACTS 


Milk—continued 
sediment test standards for, A150 


spray cooling in cans, A39 
spray drier for, A183 
strainer for, A100 
supplementation of, for pig diets, A154 
tank truck hauling of, from farm to plant, 
A146 
technical advances in handling of, A12 
thermoduric bacteria in, A33 
3-day delivery of, A99 
uniform inspection of, A81 
universal bottles for, A10 
vacuum concentration of, A22 
variations in fat and total solids, A50 
variations in proteins, salts, ete., A51 
vending of, A28 
Milk, abnormal, and acid production by lactic 
streptococci, A34 
Milk, canned, new process for, A146 
Milk, chocolate, 
making of, A12 
milk fat in, A27 
Milk, concentrated, 
fortification of, A182, A183 
for use in ice cream, A63 
Milk, concentrated fresh, consumer reaction to, 
A163 
Milk, concentrated frozen, A121 
Milk, dried, 
eost of manufacture, A113 
dye-reduction tests for, A66 
factors in manufacture of, A120 
Milk, dried skim, addition to bread, A177 
Milk, evaporated, 
canning method for, A163 
stabilization of, A133 
turning machine for, A49 
Milk, fat-free, 
as special dairy product, Al2 
selling of, A38 
Milk, fat variations in, 
dairy plant factors, A82 
farm factors, A82 
Milk, frozen condensed, storage of, A25 
Milk, homogenized, 
fat test for, A166 
problems of, A12 
rough or spotty defect of, A27 
Milk, pasteurized, 
direct microscopic count for, A90 
dye reduction tests for, A49 
keeping quality of, A38 
significance of coliform bacteria in, A2 


Milk, powdered, 
moisture removal from, A90 
use in cultured buttermilk, A107 
Milk, quick-frozen homogenized, A128 
Milk, reconstituted, Babcock fat test for, A71, 
A90 
Milk, spray-dried, bacterial growth after re- 
constitution of, A66 
Milk, sweetened condensed, bacteriology of, 
A49 
Milk and milk processing, book review, A43 
Milk bottle, 
eream separator for, A176 
paper, A55; A116 
paper, cap for, A27 
Milk can inverter, A116 
Milk cans, 
comparison with tank trucks, All 
lifting hoist for, A153 
seasonal variations in sterility of, A101 
thermoduric bacteria in, A33 
thermodurie and thermophilic bacteria in, 
A49 
Milk code, U.S.P.H.S., recent amendments of, 
A38 
Milk consumption, future of, A36 
Milk dealers, profits of, A75 
Milk delivery tube, for use in cans, A27 
Milk fat, 
acetate as precursor for, A83 
factors influencing composition of, A70 
manufacture, packaging and use, A18 
Milk fever, 
blood minerals in, A132 
observations on, Al7 
Milkhouse, heating of, A139 
Milk ordinances, effectiveness of, A10 
Milk pail, refrigerated, A127 
Milk pail cover, A53 
Milk plants, 
**break-even’’ point in operation of, A141 
business charts for management of, A171 
cooperatively built, A5 
cost reduction in, A171 
efficient planning of, A73 
helpful accessories for, A127 
layout of, A72 
municipally owned, A10 
problems in operation, A52 
Milk powder, 
skim, changes in storage, A62 
spray-dried, bacteriological quality of, A62 
vacuum treatment of, A22 
whole, 


| 
r | 
| 

| 

he: 

| 

| 

| 

| 
| 

| { 
| 
| 


SUBJECT INDEX OF ABSTRACTS A217 


in diets of growing, pregnant and lactat- 
ing rats, A56 
manufacture with minimum heat treat- 
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action on staphylococci pathogenic to ani- 
mals, A160 
effect on acid production of cultures, A107 
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Prices, of dairy products, A77 
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action on lactic streptococci bacteriophages, 

A166 

as bactericides, A101 
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Sediment, in cream, dust and fine debris in re- 
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Sherbets, 
making of, A175 
whey use in, A186 
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Slow accounts, collection of, A184 
Soil fertilization, influence on lactation re- 
sponse, A113 
Sow’s colostrum and milk, composition of, 
A154 
Soybean oil, influence on bovine roughage di- 
gestion, A142 
Sperm, activity of, measurement, A97 
Spermatozoa, 
effect of dilution on motility and fertility, 
A144 
metabolic regulator for, A143 
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Spores, bacterial, 
increasing heat resistance by selection, A65 
resistance to heat and germicides, A65 
technic for temperature resistance of, A35 
Spray drier, for milk, A122 
Stabilizers, for ice cream, 479, A175 
Stains, for direct microscopic count of milk, 
A163 
Staphylococci, 
sensitivity to penicillin, A160 
of milk, classification of, A65 
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penicillin action on, A107 
selection of lactic streptococci for, A63 
Starters, cheese, bacteriophage in, A64 
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cheese, A132 
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Sterilizers, chemical, present status of, A15 
Steroids, effect on lactation, A13 
Strainer, for milk, A100 
Streptococci, 
hemolytic group C, in bovine mastitis, A160 
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inhibitory strains of, A63 
of milk, classification of, A64 
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inhibitory strains of, A63 
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penicillin inhibition of, A164 
Streptococcus salivarius, critical humidity for 
destruction by hypochlorite aerosols, A49 
Streptomycin, effect of infusing mammary 
gland with, A119 
Strip cup, A115 
Strychnine, residual, in tissues of drug-treated 
eattle, A116 
Sugar: Its Production, Technology and Uses, 
book review, A158 
Sugar, liquid, 
in food products, A37 
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Sulfamethazine, 

for treatment of mammary gland infections, 
A45 

in blood of calves, A57 

Sulfamethazine plus penicillin, for mastitis 
treatment, A151 

Sulfanilamide, for mastitis, A17 

Sulfur dioxide, for treatment of cooling 
water, A168 

Sulkowitch test, for bovine hypocalcemia, 
A178 

Superphosphate, for reinforcing farm manure, 
A78 

Sweetened condensed skim milk, dehydrated, 
manufacture, storage and use of, A19 
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for hauling milk from farm to plant, A146 
for milk, All 
Taxes, keeping at a minimum, A23 
Teat, draining tube for, A6 
Teat cup, for milking machines, A97, A145 
Testosterone propionate, effect on spermato- 
genesis, A174 
The better utilization of milk, book review, 
A158 
The chemistry and technology of enzymes, 
book review, A43 
Thermodurie bacteria, 
control of, A164 
in cheese-making, A65 
in farm water supplies, A34 
in milk, A33 
in milk cans, A33, A49 
in raw milk, A164 
of dairy utensils, A33 
Thermometer, mounting well for, A153 
Thermophilic bacteria, in milk cans, A49 
Thiouracil, and mammary gland growth, A128 
Thyroid function, influence of vitamin A de- 
ficiency on, A14 
Thyroid gland, cf bovine fetus, 
growth of, A148 
iodine compounds in, A148 
Thyroprotein, synthetic production of, A178 
Thyroxine, oral effectiveness of, A146, A148 
Tocopherol, deficiency of, among sheep, A154 
Tocopherols, 
determination in human milk, A108 
effect on mammary and placental transfer 
of vitamin A, A143 
effect on milk and butterfat production, 
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placental and mammary transfer of, A114 
Tote box, for milk handling, A100 
Trap discharge lines, A139 
Treponema theileri, transmission from donkey 
to ealf, A31 
Trichomonas foetus, treatment of bulls in- 
fected with, A44 
Trichomoniasis, 
bovine, mucous agglutination test for, A131 
bovine venereal, field studies on, A44 
Trucks, for ice cream, moisture accumulation 
in, A26 
Truck bodies, undercoating of, A86 
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isotopically labelled, 
body nitrogen formation from, A126 
synthesis of, A126 
U.S.P.H.S. milk code, amendments of, A38 
Utensils, dairy, thermodurice bacteria in, A33 


V accentc ACID, synthesis of, A3 
Vacreation, for pasteurization of ice cream 
mix, A98 
Vacuum pans, entrainment separator for, A4 
Vaginal smear, of cow, variations in, A174 
Van Slyke method, for free amino groups in 
milk, A68 
Vending machines, for ice cream, A37 
Veterinarians, relation to community health, 
A152 
Vibrio foetus, infection of cattle with, A31 
Viscosity, of ice cream mix, A99 
Vitamin A, 
absorption of, effect of crude soybean leci- 
thin on, A153 
effect on thyroid function, A14 
effects of feeding on blood serum values, 
A113 
in Norwegian milk and butter, A100 
milk fortification with, A28 
of ewes and lambs, A149 
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mammary and placental, transfer of, influ- 
ence of tocopherols on, A143 
Vitamin C, of ewes and lambs, A149 
Vitamin D, 
assay in milk, A83 
milk fortification with, A28 
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Water, 
added, detection by serum tests, A135 
on the farm, thermoduric and thermophilic 
bacteria in, A34 
Water-cooling tower, upkeep of, A167 
Water softeners, use and care of, A36 
Water supply, from tank, for milk cooling, 
A167 
Watering device, for livestock, A174 
Watering fountain, for stock, A154 
Wetting agents, use in dairy plants, A28 
Whey, 
alcoholic fermentation of, A21 
determination of quality, A48 
fermented beverage from, A48 
filtration for human use, A133 
history of milk sugar from, A48 
in sherbets, A186 
lactic acid from, A92 
lactodensimeter corrections for, A133 
paratyphoid and enteritis bacteria in, A49 
proteins of, from various animals, A109 
yeast yield from, A93 
dried, browning and staling prevention in, 
A121 
Whey food products, making of, A120 
Whey-potato mixtures, dried, preparation of, 
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Whey protein, denaturation by heat, A69 
Wind tunnel, for hardening ice cream, A25 
Work simplification, in ice cream plants, A125 
Wrapper, for frozen confections, A7 
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lactose fermentation mechanism for, A182 

wood, as protein supplement for cattle, A24 
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the new B-K PR plan 


is working... FOR YOU! 


The B-K PR Plan stands for better Patron 
Relations between the farmer and the dairy 
plant. The fundamental point in this B-K PR 
Plan is the importance of a good dairy sani- 
tation program... strictly enforced by the 
dairy farmer himself! 


The B-K PR Plan offers thefarmer . . . through 
his dairy plant fieldman.. . interesting, in- 
formative literature, films, special field tips 
. .. and other aids that direct the farmer’s at- 
tention to the need for careful milk handling. 


You can depend on the authenticity and ac- 
curacy of the material used in the B-K PR 


Plan . . . because it has been 
carefully prepared by the 
makers of B-K dairy chemicals . . . long a by- 
word with dairy farmers, plant men and tech- 
nicians. The B-K PR Plan is working . . . find 
out how you can play a vital part... we'll 
send full details on request. Write: Dept. 
PR-2, B-K Division, Pennsylvania Salt Mfg. 
Company, Philadelphia 7, Pa. 


SALT] 


dairy chemicals 


PURITOSE 


AND 


CERELOSE ......__._ dextrose sugar 


Corn Syrup 


Use these products to improve the 


flavor, texture and eating qualities of 


ice cream, water ice, sherbets and other 


dairy products. 


Consult our Technical Sales Department— 


without obligation. 


Corn Products Sales Company 


17 Battery Place > 


New York 4, N.Y. 


Your advertisement is being read in every State and in 45 Foreign Countries 
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GAULIN HOMOGENIZERS 
Help Milk Sales Soar 


In The Twin Cities 


pars of homogenized milk have soared in the 
Twin Cities of St. Paul and Minneapolis 

. and the large number of dairies which use 
Gaulin Homogenizers are benefiting handsomely. 


In the past three years, Twin City sales of homo- 
genized milk have doubled, and total more than 
all other grades combined. Every day more 
people are changing to homogenized milk be- 


Send today for free 24-page cause of its richer, creamier flavor. 

booklet" Homogenized Milk” Naturally, Gaulin Homogenizers process the big 
and full information on part of this milk supply . because dairy 
Gaulin Homogenizers plant owners know that Gaulin does the best 


job at the lowest operating cost. 


_ MANTON GAULIN MFG. CO., INC. 
> 44 Garden Street © Everett 49, Mass. 


HOMOGENIZERS . HIGH PRESSURE PUMPS 


FLAV-0-LAC 
FLAKES 


THE CULTURE 


of definitely better 
flavor & aroma pro- 
ducing qualities. 
The standard with 
foremost operators 
agricultural schools & 
colleges. 
FLAV-O-LAC FLAKES 
(shown) produce a quart of the finest 
starter on a single propagation. Single 
bottles $2.00. 
SPECIAL FLAV-O-LAC FLAKES “40” 


produce 40 quarts of starter on a single prop- 
agation. Single bottles $3.50. Plus postage. 
Free Cultural Manual of Fermented Milk 
Products on request. 


THE 


DAIRY LABORATORIES 


& Locust Phils. 3, Fa. 


HANSEN'S LagoRaroRY, INC. 


pe New York Baltimore Washington 
MILWAUKEE V4, WISCONSIN See our catalog in Dairy Industries Catalog 


Your advertisement is being read in every State and in 45 Foreign Countries 
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Model 72-10 Mojonnier Tubular 
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Heat Exchanger with heating 
range of 40 to 205°F. and capacity of 15,000 Ibs. of milk 
per hour. Used to preheat raw milk ahead of a Mojonnier 


Double Effect Evaporator in a large eastern plant. 


STAINLESS 
STEEL 


m 


11 


Heating ahead 
of Evaporator 


MOJONNIER TUBULAR HEAT EXCHANGERS FEATURE: 


1. Instant heating. 


7. Automatic desuperheating. 

8. All parts in contact with product are stainless steel. 

9. Compact, ready for installation in a minimum of floor space. 
10. Wide range of capacities to meet every need. 
11. Backed by years of heating experience. 
Whether your application is Pasteurizing, Butter Making, 
Condensing, Evaporating, Preheating, Separating, Powdered 
Milk, you'll find a Mojonnier Tubular Heat Exchanger 
to meet your needs perfectly. Write: 
MOJONNIER BROS. CO. 
4601 W. OHIO ST., CHICAGO 44, ILLINOIS 


Tubular Heat Exchangers 


BREEDER’S EQUIPMENT CO. 


Supplies for Artificial Insemination of Animale 


FLOURTOWN, PA. 


NEW INSTRUMENTS NOW 
AVAILABLE 


(R-50) Molded rubber artificial 
Vagina casing. Four colors— 
Black, Red, White, Tan. — 


(G-1) Annealed glass inseminating 
pees with improved bullet-nose 
tip. 


(G-11-20) Large size tube carrier, 
Pyrex Brand glass barrel. 


For complete specifications send for 
illustrated catalog No. 102. 


WManchall 


RENNET and COLOR 


. Strong, clean Rennet is important 

in the making and curing of 

cheese. Use Marschall Rennet 

generously for maximum results. 
MARSCHALL 

DAIRY LABORATORY, INC. 

MADISON 3, WISCONSIN 


Your advertisement is being read in every State and in 45 Foreign Countries 
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5. Air continuously and automatically removed. 
_ 6. Desuperheated steam insures uniform heat distribution 
around tubes. 
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BACK 
of 
Journal May Available 


The Association has available back copies of the Journal of 
Dairy Science. If you need back copies, please write and 
inquire as to whether the particular one that you need is _ | 
available. In some cases we have only a few volumes and 
we do not sell them unless the complete set. of volumes is 
purchased. In many cases we have six or eight volumes 
complete with 50 or 100: copies available of certain numbers 
such as the November or December issue. 


The cost of the first sixteen volumes if available is $5.00 
each. The cost of Volumes 17 to the last year is $6.00 
each. Individual numbers when available are $1.00 each. 


If you are interested in procuring back copies please write 
to the Sec’y-Treas., American Dairy Science Assn., c/o Ohio 
State University, Columbus 10, Ohio. Make all checks 
payable to the ; 


AMERICAN DAIRY SCIENCE ASSOCIATION 


AN 
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1. FRIGIDRY—Lyophilized Dairy Cultures 


| 
| 
Reg. U.S. Pat. Off. 
| 


2. 


4, 


Special Products for Dairy Processing 


BODY-GUARD—Ice Cream Emulsifier and Stabilizer 
Reg. U.S. Pat. Off. 


PAT, 


The importance of the original culture in producing cultured dairy prod- 
ucts cannot be over-emphasized. Sub-zero, high-vacuum drying techniques 
developed during the war for sensitive biological fluids like blood plasma 
and penicillin have been adapted to the manufacture of Frigidry cultures. 
This has resulted in hyper-viable, stable cultures which produce optimum 
acidity, flavor and aroma in mother cultures in one generation. We have 
several leaflets which give the complete story. Write for them. 


The value of stabilizers to control body and texture of ice cream is well 

established. Small amounts of Body-Guard, because of its high content of 

especially selected active ingredients, produce top-quality results, both as 

pope nwt and emulsifier. For full information write for Leaflet No. 207 
er. 


Reg. U.S. Pat. Off. 


YELLO-A—Carotene Butter Color and Fortifier 


Reg. U.S. Pat. Off. 


GENERAL BIOCHEMICALS, INC. 


20 LABORATORY PARK 


| 


Carotene, the naturally occurring vitamin A active, yellow plant pigment 
is now available in convenient form for bringing fluid dairy products up to 
‘*June’’ level of color, vitamin A activity and flavor. Provalac is made of 
butter, fortified with carotene and emulsified in milk. It provides a simple, 
ready-to-use, carotene-restoring agent, requiring no special equipment to 
use and one which blends homogeneously with simple agitation. Write for 
a Provalac Demonstration Kit and Booklet No. 277. 


Cows color ‘iets and enrich it with Vitamin A activity and so can you. 
Inert vegetable colors and inert coal tar dyes can now be replaced with 
Yello-A which will restore and standardize not only the natural, golden 
yellow trade mark of butter, but its vitamin A content as well. It may be 
used to obtain any degree of coloring and fortification dictated by local 
consumer preference. Samples are available for testing purposes. 


CHAGRIN FALLS, OHIO 
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